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. OVERVIEW

U.S. EPA Region 1-New England and the U.S. Army Corps of Engineers New
England Division (NED) have prepared this site management plan (SMP) for the
Massachusetts Bay Disposal Site (MBDS) to ensure that the site is managed to
minimize adverse effects of disposal on the marine environment. The MBDS is an
open water, ocean disposal site for dredged material designated in 1993. Currently,
this site receives more dredged material, about 300,000 cubic meters annually, than
any other site in New England north of Long Island Sound.

Management plans for ocean dredged material disposal sites are required
pursuant to §102(c) of the Marine Protection, Research, and Sanctuaries Act (MPRSA,
or the Act), as amended by §506(a) of the Water Resources Development Act (WRDA)
of 1992. In accordance with MPRSA (section 103(a)) disposal activities at the site "will
not unreasonably degrade or endanger human health, welfare, or amenities, or the
marine environment, ecological systems, or economic potentialities." This plan
synthesizes prior site monitoring results, outlines a monitoring program for the site and
updates the site management and monitoring agreements between the U.S.
Environmental Protection Agency New England (the EPA) and the U.S. Army Corps of
Engineers New England Division (the Corps, USACE, or NED). The data gathered
from the monitoring program will be routinely evaluated to determine whether
modifications in site usage, management or testing protocols are warranted

As dlscussed in the gmdance for development of sute management plans issued
by EPA and the Corps ("Guidance Document for Development of Site Management
Plans for Ocean Dredged Material Disposal Sites", February 1996), management of the
site involves: regulating the times, quantity, and physical/chemical characteristics of
dredged material that is dumped at the site; establishing disposal controls, conditions
and requirements; and monitoring the site environment to verify that unanticipated or
significant adverse effects are not occurring from past or continued use of the disposal
site and that permit terms are met. The organization of this plan includes the six
requirements for ocean disposal site management plans discussed in §1 02(c)(3) of the
Act, as amended. These are:

1) consideration of the quantity of the material to be disposed of at the site, and
the presence, nature and bioavailability of the contaminants in the material
(section I1.C),

2) a baseline assessment of conditions at the site (section ll),

3) a program for monitoring the site (section IV);
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4) special management conditions or practices to be implemented at each site
that are necessary for protection of the environment (section V.A),

5) consideration of the anticipated use of the site over the long term, including
the anticipated closure date for the site, if applicable, and any need for
management of the site after closure (section VI); and

6) a schedule for review and revision of the plan (which shall not be reviewed
and revised less frequently than 10 years after adoption of the plan, and every
10 years thereafter) (section VIl).

This management plan must be consistent with the Federal Coastal Zone
Management Act of 1972. This Act and the 1976 amendments enabled states to
develop comprehensive management plans for their coastal regions (subject to Federal
approval). For all projects located in Massachusetts' coastal zone that involve Federal
action such as funding, permitting, or licensing (e.g., this management plan as well as
any dredging and/or disposal activities at the MBDS), a Massachusetts Coastal Zone
Management Consistency Review is required to ensure that actions proposed within
the coastal zone are consistent with state coastal policies. Con3|stency certification
was granted on December 27, 1996

Although not formally required, EPA requested that NMFS conduct an
Endangered Species Act Section 7 review for the above federal activity. NMFS
concurred with EPA’s determination that the activities proposed in this plan will not
adversely affect threatened or endangered species or adversely modify critical habitat.
In addition, because the actions recommended in this plan are in the vicinity of the
Stellwagen Bank National Sanctuary, this plan must comply with section 304(e) of the
MPRSA as amended, requiring consultation. EPA and NED consulted with Sanctuary
staff as required under this act.
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il. SITE BACKGROUND

The MBDS is a circular area 2 nautical miles (nm) in diameter located
_approximately 10 nm (approximately 12 miles) south-southeast of Gloucester, and 18
nm from the entrance to Boston Harbor centered at 42°-25.1'N and 70°-35. O'W (Figure

1 in lanatad inm alvar it ON maatare Af vsntar i & Aanm oot Anllad Qtalliverm s

{). ltis located in about 90 meters 'of water in a deep basin called Stellwagen Basin,
directly west of Steliwagen Bank, an underwater glacial moraine that rises to 50 meters
of the surface within 3 nm of the disposal site, and because of its importance to fish
and marine mammal habitat, a National Marine Sanctuary.

.
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Site, or IWS, which was employed from the 1940s until 1976, and the interim MBDS,
which was used from 1977 to 1992. The IWS is a 2 nm circular area centered at 42°-
25.7'N, 70°-35.0'W and the interim MBDS is a two nautical mile diameter center circle
centered exactly one nautical mile east, at 42°-25.7'N, 70°-34.0'W. In 1977, the EPA's

Anann Auimnina racmilatinne (AN D D2Q 49D\ actahlichad tha intarim Aradsaad matarial
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disposal site (interim MBDS). In 1993, the EPA officially designated the MBDS,

reconfiguring the boundaries to overlap with both the IWS and the interim MBDS,
avoiding part of the IWS with a high concentration of industrial waste barrels (see
below) and the newly designated Gerry Studds Stellwagen Bank National Marine

Qanntiiary Qinca 1 07'7 anlv dradaad matarial hae haan diennead at tha intarim MRNDQ
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and the MBDS

Historically, most drédged material was disposed at sites closer to shore than
the MBDS, especially at the Boston Lightship Disposal Area, a site about 15 nmi from

Boston, which was closed in 1976. Some dredaed material that was considered

Wi § VY A Wi w T A Mg A § S TERS VLA Wl T W W

contaminated (often without any chemical testlng) was disposed in the vncmlty of the
deep water, offshore area termed the “Foui Area”, the area inciuding both the IWS and
the interim MBDS. "Polluted spoils were barged to the "Foul Area", and relatively clean
dredged spoils dumped at the "Dumping Ground" (Gilbert, 1975). This area was

routinely dubbed the "Foul Area", because the material on the bottom "fouls" or

et o S L= St

damages commercial fishing nets. From the 1940s to 1977 dredged material,
construction debris, barreiied industriai waste, encapsuiated iow-ievei radioactive
waste, munitions, and intentionally sunken derelict vessels were dumped in the general
area of the IWS (Hubbard et al., 1988, SAIC, 1994a and b, NOAA 1996 draft report).

Up to 80,000 containers of hazarQQus and low level radioactive waste may have been
dlsposed at this site (Wiley et al., 1992) The dumpmg of hazardous and low level
radioactive waste was permmea by the Atomic Energy Commission and the Army
Corps from 1953 to 1959, at which time the EPA issued permits for industrial waste
only at the Foul Area. Most of the wastes appear to be in 55, 30 or § galion drums,

indicative of toxic or hazardous wastes currentlv located in the northwest quadrant of
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the IWS (in an area around the coordinates 42°-26.4'N, 70°-35.4'W), or dispersed
around the northern perimeter up to 0.5 nm outside the IWS (Wiley et al., 1992). Few
drums are found away from the IWS. Dumping of industrial waste was terminated in
1976 and the IWS was formally de-designated on February 2, 1990.

Because of this area's past use as a dumping ground, the National Marine
Fisheries Service (NMFS) closed the IWS to harvesting surf clam and ocean quahogs
in 1980. In 1992, the Food and Drug Administration (FDA) and NMFS reissued this
advisory, recommending a note be put on nautical charts, and advising all commercial
and recreational fisherman to avoid harvesting bottom dwelling species from the area,
including the MBDS (NOAA, 1996). There is some trawling activity in the area, but no
evidence of otter trawl doors or foot rope sweep marks. In contrast, lobster traps are
quite common in the area.

With designation in 1993, the boundary of the newly reconfigured MBDS avoids
the area of the IWS that contains a high concentration of waste drums and the Gerry
Studds Stellwagen Bank National Marine Sanctuary.

B. Buoy locations

According to records from the U.S. Coast Guard, before 1963, a disposal buoy

was located at "an undisclosed location”". From August, 1963 to January, 1975, the "A"
~ (sometimes calied "BFG") buoy, a conventionally moored buoy with a wide swath, was
deployed by the U.S. Coast Guard at 42°-26.8'N and 70°-35.0'W (apparently outside of
the IWS, and corresponding to the general area of most of the waste drums identified
on the bottom). On January 29, 1975, the buoy was moved (south, about 1.1 nautical
miles) to 42°-25.7'N and 70°-35.0'W to the center of the IWS. The disposal buoy
remained here after the establishment of the interim dredged material disposal site in
1977. Thus, the disposal buoy remained at the western edge of the interim disposal
site. Some dredged material was disposed in 1983 at a temporary buoy — "Foul Area-
South", or "FAS" — located at 42°-25.39'N, 70°-34.54'W to test hopper dredging '
disposal. .

In November 1985, a second disposal buoy, maintained by the Army Corps of
Engineers NED, was deployed near its present location at 42°-25.1'N, 70°-34.45'W in
the southwestern quadrant of the interim MBDS (Hubbard et al., 1988). (An April 1992
survey located the "MDA" buoy at exactly 42°-25.086'N, 70°-34.457'W.) From 1985 to
about 1981, the "A" buoy was used as a backup disposal location. The new Corps
buoy in 1985 is a taut-wired buoy which resuits in greater precision of dumping. It has
been called, "DGD", "FDA" and is now named "MDA". ‘Although the new MBDS was
reconfigured in 1993, the buoy was not moved. It is located in the southeastern
quadrant of the disposal site.
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In addition to a sediment dredged material disposal buoy, a Rock Disposal

Location (RDL) was established in 1991 specifically for disposal of rocks generated
from downtown Boston's “Central Artery/Third Harbor Tunnel" and two other smalier
projects. This location (which was marked only by coordinates, and not by a buoy) was

in the northeast quadrant of the interimMBDS (about 500 meters outside of the new
MRNQY aAn tha elnna af Qtalhwaonan Ranl at tha ~Annrdinatac 492°.28 R'M 70°.34 0" at B0
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m depth (Figure 2). This location is now outside the current boundary of the MBDS
and will not be used for future disposal.

C. Estlmatedvquantlty and quality of dredged material to be disposed
1. Dredged material quantity

Historically, the MBDS has been one cf the most active disposal sites in New
England, second only to the Central Long Island Sound disposal site. The dredged

matarial hase anma fram o nioimhar Af harlare rivare and shannale fram A notar tn
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Plymouth, MA, many of which are industrialized. According to Corps records, Boston

Harbor sediments have historically comprised about 67% of the disposed volume,

South Shore sediments about 20%, and North Shore sedlments about 13% (Hubbard et
., 1988).

From 1976 to 1994, the average annual disposal volume was 346,485 cubic
meters (Tabie 1). About 1.1 miilion cubic yards of sediment (primarily Boston Biue
Clay) and blasted rocks from the Central Artery/Third Harbor Tunnel (now called the
Ted Williams Tunnel) project were disposed at the MDA buoy and the Rock Disposal

1 neation in 1992 and 1003 Some of the excavates from this nroiect wara disposed in a
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lined landfill on Spectacle Island. One other major project will likely create a

substantial increase in disposal activity in the next 5 years. From 1997 to 2001, an
additional 600,000 cubic yards of soft surface sediments and bottom clays from Fort
Point Channel in downtown Boston will be dredged for the Central Artery project.

Depending on the amount of mmnn of surface sediments into the bottom clavs durlna
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the stabilization process, about 350,000 cubic yards will be dnsposed at Spectacle
isiand, and the remaining ciean materiai (mostiy ciays) wiil be disposed at the MBDS
(Randall, personal communication). About 90,000 cubic yards of sediments
determined unsuitable for disposal at the MBDS from the CA/THT project are contained

in a lined facility on Governor's Island, adjacent to Logan Airport (Lipman, personal

commumcatlon) None of these lined Iandf I facmtues are expected to be avallable for

QISpOSEI of other sediments |n the future.

Second, the Boston Harbor Navigation improvement Project will provide material
for the MBDS from 1996 to 1998, if fully funded. Boston Harbor was last dredged in

1983. MassPort will dredge a total of 4 7 million cubic yards (mcy) |nclud|ng 1. 7 mcy of

uncontaminated parent (mostly clay) material, 88,000 CUle yar‘us 01 rock for
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- improvement dredging and 1.1 mcy of unconsolidated silty material for maintenance ,
dredging and local berthing, which were deemed unsuitable for ocean disposal and will
be isolated below approximately 1.8 mcy of sediments in the Chelsea and Mystic rivers
(inchannel disposal; USACE, 1996). Over the next 50 years, it is estimated that the
Corps and MassPort will need to dredge another 4.4 mcy of material from the main
channel for future maintenance and 1.8 mcy from the tributaries (Lipman, personal
communication). : : .

Table 1. Volume (cubic meters) of dredged material disposed at the Massachusetts
Bay Disposal Site on an annual basis from all sources in Massachusetts Bay. Sources:
1982-1994: Tom Fredette, personal communication, NED records

1976-1981: Hubbard et al., 1988

Year Volume Year Volume
1976 239,746 ‘ 1986 167,950
1977 38,400 1987 94,509
1978 - 25,320 - 1988 102,548
1979 - 70,273 1989 172,374
1980 11,552 : 1990 181,496
1981 241,004 1991 47,258
1982 678,260 1992 979,646
1983 216,320 1993 520,040
1984 222,730 - 1994 64,500
1985 135,624

In 1994, the Cape Cod Bay disposal site (CCBDS) was identified by the
Commonwealth of Massachusetts as an inland or nearshore Clean Water Act (CWA)
Section 404 disposal site, but it is not anticipated that this site will reduce the projected
volume at the MBDS. In 1994, the CCBDS received 135,598 cubic yards, all of it from
Wellfleet Harbor. In the fall of 1996, Duxbury will dispose up to 300,000 cubic yards of
material there. In both of these cases, these towns had not planned to barge
sediments to the MBDS due to cost considerations and had not used the MBDS in the
past. The Commonwealth of Massachusetts, with the NED, is currently engaging ina
long term management study to estimate future use of the MBDS and the CCBDS
(Babb-Brot, personal communication).

2. Dredged material quality and testing protocols

Sediments disposed at the MBDS are typically silt and sand, with occasional
consolidated clay chunks (e.g. Boston Biue Clay), or rubble. For example, the majority
of the material for the Boston Harbor dredging project is silt (60%) while the remainder
(40%) is sand and gravel. In general, the dredged material is more sandy and
heterogeneous than the ambient sediments (silt and clay) at the site, and in Stellwagen
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Surface sediments in Massachusetts harbors and estuaries proposed for future
dredging sometimes exhibit high levels of contaminants. For example, Boston Harbor
sediments are generally considered high in polycyclic aromatic hydrocarbons (PAHs),

and chromium in Salem Sound sediments are among the highest recorded in the nation

(Daskalakis and O'Connor, 1994). According to the EPA's National Sediment
inventory, most of the sediments tested from Gloucester to Plymouth have tested as
moderately or highly likely to cause adverse effects to aquatic life or human health

(EPA, 1996). Other studies have documented elevated concentrations in Boston
Harlhnar and athar harlhare in Macecanshiieatie Rav (0 ahill and Imhalyana ‘1001 Enara
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River Estuary Project, 1994, Hyland and Costa, 1995, Leo et al 1993 MacDonald,
1991, Moore and Stegemen, 1993)

The dredged material to be disposed at the MBDS in the future will only be that

material deemed suitable for ocean water disposal by both the Corps and-EPA in

accordance with established criteria ("ocean dumping criteria”, 40 CFR Part 227). EPA
impiements its MPRSA statutory authority through the Ocean Dumping Reguiations, 40
CFR 220-228. Correspondingly, the USACE's permit regulations are contained in 33

CFR 320-330 and 33 CFR 335-338. The NED and EPA use the procedural and

technical auidance recommended bv the "Green Rook* or "Qcean Tnehnn Manual"

YRR TV W T Wy h g4 ¢

(Eva!uatlon of Dredged Material Proposed for Ocean Disposal-Testing Manual
EPA/USACE, 1991) to evaiuate the potentiai environmentai effects of dredged materiai
disposal in the ocean. A second manual, the "Regional Protocol",{Guidance for

Performing Tests on Dredged Material to be Disposed in Open Waters, EPA-Region
I/USACE-NED, 1989), adapts the national procedures to New England situations. It is

currently in revision to reﬂect new guudance and will be available in 1997.

"In practice, EPA Region 1 (New England) and the NED evaluate sediments in a
tiered procedure (Figure 3). Tier 1 is a data review to determine whether there is -
reason to believe the sediment is contaminated, and whether the sediment can satisfy

exclusion criteria listed in 40 CFR 227.13(b). lf chemical information is’insufficient, the
regional protocol requires bulk sediment analyses for grain size, total organic carbon
(TOC), metals, total PCBs, pesticides, and a suite of priority polycyclic aromatic
hydrocarbons (PAHSs) according to EPA protocols (USEPA, 1986), or other national
guidance (e.g. EPA/USACE, 1995).  Additional chemical analytes may be required on a
case-by-case basis. In Tier 2, EPA and NED evaluate the chemical data to determine
whether marine water quality cri iteria are exceeded, or whether there is a potential for
bioaccumulation (uptake of contaminants into an organism's tissues). Based upon the
results of these analyses, EPA and NED determine the need for Tier 3 (biological
evaluation) which requires that the proposed dredged material be tested for toxicity and
bioaccumulation to appropnate marine species. if the test results indicate ’
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cause adverse effects, then the proposed dredged material is not suitable for
unconfined ocean disposal according to 40 CFR 227.6. Thus, dredged materials
suitable for unconfined ocean disposal are not expected to cause unacceptable
adverse effects to the marine environment.

D. Past Monitoring

Contemporary monitoring of the disposal area and the MBDS began with studies
in the early 1970s by Thomas R. Gilbert, of the New England Aquarium for the
Commonwealth of Massachusetts Division of Water Pollution Control (Gilbert, 1975).
However, the main body of monitoring information stems from the Corps' Disposal Area
Monitoring System (DAMOS). Begun in 1977, DAMOS is a multi-site oceanographic
systematic monitoring program performed by a Corps contractor. It continues to be and
will remain as the main vehicle for site monitoring. EPA Region | (New England) has
also studied the site on a more limited basis. A fairly complete summary of these past
monitoring efforts is provided in Table 2.. In addition to the major findings of each
survey, this table summarizes the methods used and parameters measured. Most of
the studies have focused on the Interim MBDS and the IWS. Recently, studies have
been performed on the new MBDS. Other researchers and agencies have investigated
these areas on a more limited basis. They include investigations of the conditions of
the hazardous wastes dumped at the IWS by EPA and National Oceanicand -
Atmospheric Administration (NOAA), and work performed by the U.S. Geological
Survey (USGS) to map the bottom of Steliwagen Basin and Stellwagen Bank (Knebel
and Circe, 1995; Valentine et al., 1996; NOAA, 1996) Resulits of some of these
studies are presented in Sectlon 1.

Monitoring studies have employed a wide variety of assessment techniques.
These include, among others, a) precision bathymetry (precise mapping of seafloor
topography to determine formation of disposal mounds), b) sediment profile cameras to
determine the nature and extent of dredged material on the bottom and a simple
estimate of the biological community c) sediment chemistry sampling and analysis, d)
water column sampling and analysis, e) tissue sampling and analysis, f) fishery
resource assessments, g) submersible vehicle video analysis and h) benthic
community analysis. :

E. General impacts from disposal of dredged material

Overall, dredged material research performed by the Corps and EPA (on a
national basis) has demonstrated that disposal-related impacts to the water column are
of shorter duration and less concern than impacts to the sediment and benthos (Munns,
et al., 1989; USACE, 1986). As a result, any impacts to sediment feeding organisms
(e.g., clam worms and amphipods) will be longer lasting than for water filter-feeding
organisms (e.g., mussels). Monitoring programs at the site have reflected these,
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findings with an emphasis on benthic related impacts as opposed to water quality.

' Dredged material released from a barge descends through the water as a
somewhat cohesive dense fluid-like jet, entraining substantial volume of ambient water
(called convective descent). Turbulence separates and suspends 3 to 5% of the total
material, especially the fine grained sediments into the water column and transports it
off-site (USACE, 1986; USEPA Region 1, 1992). The dense material hits the bottom
and collapses, in a restricted area. The impact on the bottom creates a surge of
sediment into the overlying water column, about 20% of the total water column depth
(at MBDS, this would be about 15 meters), spreading several hundred meters radially
and eventually settling within about 100 to 200 meters from the impact site. Levels of
suspended solids above the bottom are usually temporarily elevated, even above those
found in the surface plume.

In 1982, as part of the DAMOS program, researchers tested the transport of a
plume from a disposal event at MBDS using a hopper dredge and a taut-wired buoy
(SAIC, 1985). They found convective flow to the bottom removed most of the material
from the water column within a few minutes. Immediately after disposal, 750 mg/liter of
suspended solids was observed in a surface water plume, but decreased to 5 to 12
mgl/liter after about 40 minutes of lateral transport (ambient concentration = about 1
mg/liter). Characterizing the plume transport with acoustic devices resulted in an
estimate that about 3% of the material had been dispersed in the near surface water
column, away from the site. However, bottom suspended -solids concentrations from
the surge were not measured.

Results of modelling the disposal of material from the Central Artery/Third
Harbor Tunnel project concluded that the surge would resuspend sediments 15 feet (5
meters) above the bottom (NMFS, 1991), but settling would occur within three hours.
The maximum increase of suspended solids near the bottom would be about 929
mg/liter, and the maximum increase at the disposal site boundary would be about 2
mg/l. Dispersal of material from the surface plume 2500 meters away would result in
net deposition of sand and silt to the bottom of a virtually undetectable amount. A 3000
cubic meter dump would result in net deposition to the bottom of about 0.003 mm.
Finer particles would stay suspended in the water column and be transported off site,
but temporary increases in contaminant concentrations clearly would not exceed water
quality criteria.

EPA Region 1 modeled the disposal of sediments for the Final Environmental
Impact Statement using the Corps’ ADDAMS (Automated Dredging and Disposal
alternatives Management System) model (USEPA Region 1, 1992). This model, which
used conservative assumptions, predicted no exceedances of water quality criteria
after the allowed four hour mixing time within the site, providing further evidence that
disposal of dredged material does not cause water column impacts to Massachusetts
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Bay.

Thus, this monitoring plan will focus on bottom resources affected by the
direct disposal of dredged material hitting the bottom, and the spreading of
dredged material radially beyond the immediate point of impact.

Massachusetts Bay Disposal Site Management Plan, Dec. 31, 1996
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lil. BASELINE SITE CHARACTERISTICS
A. Physical Site Characteristics

Much of the information in this section comes from studies conducted by SAIC
from 1985 to 1987 for the NED for the site evaluation studies (Hubbard et al., 1988).
Recent studies conducted by the USGS, Massachusetts Bays Program (MBP) and the

Massachusetts Water Resources Authority (MWRA) have conf rmed and supplemented
many of these observations.

1. Physical oceanography

The area near the MBDS receives surface currents from the Gulf of Maine, a
weak coastal current which enters Massachusetts Bay over a sill between Stellwagen
Bank and Cape Ann. From May through October, the water column is typically
stratified, with the pycnocline located at approximately 15 to 20 meters. The greatest
stratification is usually in August or September, but the stratification usually breaks
down through vertical mixing during October as the winds increase, and the water

column is typically isothermal from November until Aprll Bottom water temperatures at
the MBDS vary from about 3 to 5 °C.

During the summer, mixing is generally suppressed across the pycnocline and
little exchange of water occurs between the upper and lower layers, although the action
of internal waves developed over Stellwagen Bank provides some mixing. Stellwagen
Bank blocks the exchange of bottom water with the Gulf of Maine, so most of the water
in Stellwagen Basin probably derives from Massachusetts Bay.

Surface currents generally exhibit velocities of 10 to 20 cm/sec, dominated by
the northeast to southwest tidal flow in'this area. The ebb and flow of the tides is not
easily detected in bottom waters, 80 to 90 meters below the surface. Bottom waters
have a slight east to west flow orientation during the fall, and a nearly rotational flow
during winter. Average bottom currents are generally low, typically less than 10
cm/sec. Fiow measurements taken in‘1987 showed current velocities less than 4
cm/sec for over 85% of the record

Although recent weather patterns do not attest to this, severe northeasters or
hurricanes of the intensity (greater than 45 mph winds from the east) expected to
resuspend bottom sediments in the area can be expected about once every four years.
in 1985 and 1986, bottom currents ranged from 4 to 7 cm/sec, except prior to Hurricane
Gloria in September 1985 when oscillatory currents on the order of 20 cm/sec were
noted. During strong northeast storms, in winds greater than 45 mph, currents
generally, though not always, can increase in a southerly and easterly direction to
speeds of 30 cm/sec, as a result of back flow from the generally westward (from the
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east) surface flow. EPA Region 1 (1989) stated that storm-induced flow is expected to
transport sediments to the west and southwest. However, based on a three-

dimensional hydrodynamic model of Massachusetts Bay developed by the USGS, in

response to a 35 mph wind from the northeast, bottom currents would be expected to
flow to the north and east at less than 10 cm/second (Signell, personal communication).
Aithough coarse grained sands might be transported in this direction, fine grained
material could be resuspended into.the water column where it could be transported by
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could be expected to be transported off disposal mounds in probably all directions.

2. Bathymetry

The ll'AIBnQ ie eitiiatad i in tha narthwa h:m onrnar nf Qtallwanan Racin

depressuon within Massachusetts Bay ranging from 80 to 100 meters depth, and
separated from the Guif of Maine by Steliwagen Bank, a sand and gravei underwater
shelf which rises to the east to within 50 meters of the surface. Glacial events 14,000
to 50,000 years ago scoured the seafloor and eventually deposited till and outwash

lnu!\':eﬂzed rocnll gra\lnl and eand) which naow form Cane Cond Stellwacen Rank and
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other prominent features of the land and seascape. The detailed bathymetry within the
MBDS is shown in Figure 4. In generali, the area is a smooth generaliiy featureiess
area with depths ranging from 82 to 92 meters. There is a slight trough running

northwest to southeast along the length of the site. A small circular depression in the
northeast quadrant of the site with maximum depths of greater than 90 meters, and a
glacial knoll at the northern boundary break up the relatlvely dull landscape Within
1000 meters of the norineast eage are the Steep flanks of bteuwagen bar_lK This su‘)pe

is the area where rock was disposed from the CA/THT project (the RDL).

3. Benthic environment and sedimentology

Because of slow current speeds and bottom topography, the MBDS is located in
a depositional environment and is subject to accumulation of fine grained silt and clay
particles. The most common grain size is silty sand, with a phi size of about 4 to 5, but
ranging anywhere between 3 to 7. - Sediment accumulation rates are about 0.1 t0 0.2
cmlyear and sediment profiles indicate accumulation of anthropogenic contaminants
from distant or regional sources (Wade et al., 1988). Up until 1985, disposal of
dredged material did not create any visible mounds at the site. However, dredged
material could be detected by a variety of techniques such as side scan sonar,
sediment profile imaging and grab sampling. Side scan sonar and sediment profile
imaging can detect areas of past and recent dredged material disposal, indicated by
either ulyu lcﬂcbuvuy \uuulpcu ucpuoua) or sandier sediments uveﬂ‘yu Li¢) finer
sediments. A new type of sediment acoustic characterization system (SACS), which
utilizes low frequencies can penetrate sediments further, and detect presence of relic
dredged material was employed in 1993, observing a thin layer of fine grained
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sediments (iess than 8 cm) accumuiating over historical dredged materiai i‘r‘l oughout -
the new MBDS. Based on work from the 1980s and more reoently, th new MBDS can
be characterized into 4 major sedlment texture groups:

South: silty undlsturbed sediments;

Northeast: silty dredged material sediments extending beyond the disposal
buoys, with dredged material accumulating up to 15 cm above the bottom.
Dredged material found over a large area, up to 1000 meters north, and even to

1 nautical mile away from the disposal buoys, in all directions;

Disposal mounds: two heterogeneous mounds including sandy sediments, or
cohesive clay clumps up to 7 meters above the bottom; and

North: silty sediments with scattered industrial waste barrels and other debris.

Trawl marks have been observed in the soft sediments by side scan sonar in the
1985 surveys. A side scan sonar and video survey by the USGS in 1995 describes the
seafloor as a “soft watem mud rnprnennh:d h\/ low backscatter” I\Inlnnhnn et al 1QQR\
However, within the site and general area, there are many observat|ons of knolls
sunken vesseis, rock debris, dredged material, anchor scars, possibie exploded
munitions, and other man-made objects. The knolls orient in a NW-SE direction
reflecting movement of glacial ice, in various stages of burial in mud, rising up to 15
meters above the seafloor and covered with a thin veneer of mud. One such knoll is

located at the northermn edge of the new MBDS. This feature potentially provides

habitat for groundfish, shrimp and burrowing organisms. ‘in contrast, Steliwagen Bank,
rising 30 to 40 meters above the basin, is characterized by hard gravelly sand with

scattered cobbles and boulders supportlng anenomes, sponges and other hard bottom
attached organisms.
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botties and leather gasket materlal in sediments collected from westem Massachusetts
Bay (Butman et al., 1992). Descriptions of the IWS indicate that the basin is a former
dumping ground for a variety of hazardous and inert material. And, because much of
Massachusetts Bay and Stellwagen Bank are fished using bottom gear, otter trawls and
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permanently altered, or constantly disturbed.

B. Chemical Site Characteristics

 Salinity values at the MBDS generally range between 28 and 33 parts per
Massachusetts Bay Disposal Site Management Plan, Dec. 31, 1996 13



thousand (o/oo), depending on season and depth, reflecting the influences of coastal
“runoff from Maine, New Hampshire and Massachusetts rivers, and continental shelf
waters from the Gulf of Maine. Bottom water salinities are fairly stable, varying only
slightly, at around 32 parts per thousand (0/oo). Near-bottom dissolved oxygen
concentrations in the site vicinity typically vary from 6 to 12 mg/l, with minima occurring
in September or October (Hubbard et al. 1988, Geyer et al., 1992).

The water at the dlsposal site is generally very low in suspended solids. Recent
measurements of suspended solids indicate values ranging from 0.2 to 3 mg/liter, (at
the subsurface chlorophyll maxima, near the pycnocline), with most observations below
1 mg/liter. In contrast, suspended solids measured in Boston Harbor routinely exceed
2 mg/liter ranging from 0.1 to 25 mg/liter (Robinson et al., 1990). MBDS bottom waters
sometimes exhibit elevated suspended solids levels (up to 2 mgfliter), probably due to
resuspension of bottom sediments (Geyer et al., 1992). Levels of trace metals in the
water column are also generally very low. Recent measurements performed for EPA
Region 1 in 1992 found very low levels of trace metals and organics compounds in the
water column (Battelle, 1992). Stations at the MBDS did not differ significantly from a
reference site about 23 nautical miles east, in the Gulf of Maine (Table 3). Individual
low molecular weight PAHs were detected at very low concentrations and high
molecular weight PAHs were rarely detected. The sum of 16 priority pollutant PAHs
ranged from 51 — 97 nglliter at the MBDS and 41 - 58 at the Gulf of Maine station.
Total PCBs and pesticides were consistently below detectlon I|m|ts (2to 10 nglllter) at
both the MBDS and the Gulf of Maine stations. ,

Table 3. Range of concentrations of trace metals and PAHs (micrograms per liter, or parts per billion, ppb)
in whole (dissolved plus particulate) water samples collected at the interim MBDS and the Gulf of Maine -
(Battelle, 1992), and compared to a range of values from two stations in Massachusetts Bay (Battelle,
1987) and EPA Chronic Water Quality Criteria values. Samples were collected from a variety of depths.

Mass ' MBDS GOM Water
Bay : Quality - -
Criteria

Arsenic 0.41-0.55 y 114-129 ‘ 115-125 - 36
Cadmium 0.024 - 0.031. _ 0.020 - 0.033 0.025 — 0.031 . 903
Chromium 0.26 - 0.42 0.099 - 0.617 0.121 -0.117 50
Copper 0.33--052 © 0.163-0.301" 0.105-0.211 2.9
Lead 0.078 - 0.189 . 0.029-0.190 - 0.054 - 0.133 8.5
Mercury 0.0018 -- 0.0041 0.0004 - 0.0014 . 0.0006 ~ 0.0007 0.025
Nickel 035-1.1 . 0.262 - 1.604 0.323 - 0.538 8.3
Zinc 0.73-1.60 0.118 --0.573 0.082 -- 0.325 86

2. Sediment quality

Marine sediments in general are characterized by a redox potential discontinuity
(RPD) layer which denotes the depth of sediment where chemical reduction/oxidation
(redox) potentials change from positive to negative. The sediments above this zone
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are generally aerobic and supportive of diverse benthic organisms, while those below
are generally anaerobic and less diverse. At the MBDS, sediment unaffected by
dredged material, apparent RPD depths (measured using the sediment profile camera)
have ranged from 2 to 7 cm with a majority in the 4 to 6 cm range (SAIC, 1990a). Areas
with freshly disposed dredged material typically exhibit lower apparent RPD depths (0.5
to 2 cm) than fully recolonized mounds or reference areas. Recent measurements of
TOC on dredged material mounds, and in the vicinity of the MBDS usually range from
0.5% to 2.5%, with a mean of about 1.0% (SAIC, 1990b, SAIC, 1994a). Measurements
in 1985 and 1986 in and out of the MDA buoy area and in reference areas exhibited
higher levels, ranging from 2.5 to 3.2% (Hubbard et al., 1988).

Background sediment contaminant concentrations are generally low, but
detectable (Table 4). Most contaminants are at or below NOAA's "Effects Range-Low"
levels — a level below which toxicological effects are rarely observed (Long et al.,
1995). Because the MBDS is located in a settling basin, sediments-accumulate
particle-derived contaminants from regional sources. Vertical sediment profiles reflect
this phenomenon of the long-term history of contamination in Massachusetts Bay
(Wade et al., 1989). Detectable levels of contaminants such as PCBs and DDTs were
found up to 200 cm below the surface sediment in Stellwagen Basin cores, indicating
affinity for fine particles, regional sources and persistence of these, now banned,
contaminants. A detailed discussion of sediment chemlstry at disposal sites and
reference areas is included in Section E.

Table 4. Levels of selected contaminants in MBDS reference sediments (mean plus 2 standard deviations;
SAIC, 1895b) compared to estuarine sediment quality concentration ranges proposed by NOAA (Long et
al., 1995)'. Metals — parts per million (ppm) dry weight; PCBs, DDTs, PAHs — parts per billion (ppb) dry
weight. Sum of PAHs may differ based on which individual PAHs measured.

MBDS Ref Effects Range

Mean+2SD Low . Medium
Arsenic . 287 82 . 70
Cadmium 274 12 ’ 9.6
Chromium 1516 C 81 370
Copper 317 34 270
Lead ' 66.3 - 467 = 218
Mercury 0.277 0.15 - 0.71
Nickel 405 20.9 51.6
Zinc 146 150 410
LMW PAHs 449 552 3160
HMW PAHs 2730 © 1700 9600
Total PAHs 3080 4022 44792

1 These values are not uSod for regulatory bmposes.
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~C. Biological Site Characteristics
1. Bénthos

At disposal sites in New England, benthic infauna generally recolonize fresh
dredged material in a relatively predictable sequence, characterized by three stages of
succession (Rhoads and Germano, 1986). The first stage (Stage 1) is dominated by
small, opportunistic, tube-forming, capitellid, spionid, and paraonid polychaetes or
oligochaetes which rapidly (i.e., within 1-2 weeks) colonize new disposal mounds and
which do not penetrate into the sediments very deeply. These organisms are thought
to be recruited to the new habitat from off the disposal mound. Stage li is dominated by
deeper penetrating species, which include tubicolous amphipods (e.g., Ampelisca
abdita), and molluscs, typically occurring 3-6 months after disposal has ceased. These
taxa.represent a more transitional stage, and they may or may not hold permanent
positions in the long term benthic community structure. Stage Ill animals represent an
"equilibrium", or "mature" level, typified by deeper-dwelling, head-down deposit feeding
species [e.g., maldanid (Clymenella zonalis) and pectinid polychaetes, holothurians,
and nuculid bivalves (Yoldia spp.), and predatory polychaetes, such as Nephtys incisaj.
This stage can also occur during the first year after dumping, but additional time for
larval recruitment from off-site locations may be required. Some head-down deposit
feeders are thought to be capable of migrating up through the fresh dredged material
after a disposal event to maintain position in the sediment. ‘It is not uncommon to find
more than one successional stage present at any one location (e.g., a Stage |
community coexisting above a Stage lll community). These communities can be
“remotely” observed with a sediment profile camera, but more accurate community
analysis requires sieving,'sorting‘ and identification of all taxa in a grab sample.

Based on samples in 1985 and 1986, the benthic infauna in the soft undisturbed
sediments near the disposal mounds are dominated by spionid (e.g. Spio Jimicola),
paraonid (e.g. Levinsenia=Paraonis gracilis) and capitellid (e.g. Heteromastus '
filiformis) polychaetes, typical of Massachusetts Bay and Stellwagen Basin (Hubbard et
al., 1988). These species may be categorized as primarily Stage | or Stage Il
organisms. Taxa-associated with undisturbed mud bottom sediments include the
bivalve Yoldia and the holothurian Molpadia, typical large stage lll organisms,
occurring primarily from 2 to 15 cm depth.

In contrast, the benthic community on dredged material exhibited higher relative
abundance of oligochaetes, and other small opportunistic spionid polychaetes,
reflecting the nature of dredged material as a disturbed habitat with, sometimes, high
organic content. The sediments affected by dredged material were dominated by
individuals in the surface 0 to 5 cm.

A station outside the influence of dredged material, but still within the MBDS,
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appears to be dominated by organisms of intermediate size and occurring at

intermediate depths (Lunz, 1988). Although not formally calculated at the MBDS,

species diversity at sites affected by dredged matenal ‘appears to be generally less
than at undisturbed sites.
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No benthic community analyses have been conducted at MBDS since 1986.

However, community analyses at muddy stations greater than 60 meters near the -

MBDS collected for the MWRA monitoring program in May and August 1992 found the
dominant infaunal taxa were spionid polychaetes (Spio limicola — composing 20 to 60%
of the community in some samples), paraonid polychaetes {Levinsenia gracilis and
Aricidea guadrilogata), capitellid polychaetes Mediomastus californiensis, cirratulid

o
polychaetes Chaetozone and the oligochaete Tubificoides apectinatus. Deposit-

feeding bivalves such as Nucula delphinodonta were also found. Although not
dominant taxa, indications of stage 3 orgamsms were observed with a sediment profile
camera at these stations. : :
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succession |n areas affected by dredged material W|thm the MBDS appears to be
occurring, aithough traditionai benthic commumty analyses of recolonized dredged
material has not been conducted. :

© 2. Fisheries

The Guif of Maine supports over 200 resident and migratory species of fish.
Although considered overexploited by NMFS, the predominant fishery in the disposal
site area are groundfish, flatfish or other bottom dwelling fish, harvested by trawling

gear l'!'g_b!g 5\ The American plaice, or dab, is conmqtenﬂv found as the most

common bottom fish in the Stellwagen Basin area in surveys by MA Division of Marine
riSnéﬁéS (MI-\ UIVII‘) and Naliﬁﬁal Marine Fisheries béWiC@ \NIVIT'b), and |n surveya
specifically targeted at the disposal site (e.g. Lunz, 1985). This fish is probably the
most common fish caught in deep water (>55 m) trawls in the Gulf of Maine (Hubbard et

al., 1988). In 1992, landings of this fish in New England were about 6700 metfric tons,

approxlmately one third of the Iandlngs in the early 1980s (NMFS, 1995). The other

most abundant fish bpeueb is the witch IIUU”QBT or grdy sone

The most important and abundant shellfish in the vicinity of the disposal site is

" the American lobster. Lobster gear have been observed in and around the disposal
site boundaries, and are probably more prevalent at the site in late fali, winter and
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" metric tons in 1993 and 1994. The ocean quahog is also commercially harvested in
Massachusetts Bay, and is known to occur in the MBDS area. o

Table 5. "Commercially and recreationally important ﬁnﬁsh and shelifish observed in
the vicinity of the MBDS. Sources: Hubbard et al., 1988, NMFS, 1995.

Bottom-dwelling fish

American plaice Hippoglossoides platessoides
Atlantic cod Gadus morhua

Yellowtail flounder Limanda ferruginea

Witch flounder . Glyptocephalus cynoglossus
Ocean pout (hardbottom) Macrozoarces americanus

Red hake * Urophycis chuss

Silver hake . Merluccius bilinearis
Longhorn sculpin ‘Myoxocephalus octodecimspinosus
Searaven Hemitripterus americanus
Winter flounder ~ Pseudopleuronectes amerjicanus
Haddock Melanogrammus aeglefinus
Goosefish Lophius americanus

Thorny skate Raja radiata

Pollock - Pollachius virens

White hake Urophycis tenuis

Redfish (hardbottom) Sebastes fasciatus

Pelagic or semi-demersal fish

Spiny dogfish Squalus acanthius ,
Sandlance . Ammodytes americanus
Atlantic herring . - Clupea harengus

Atlantic menhaden Brevoortia tyrannus
Shelifish

American lobster Homarus americanus

Sea scallop Placopecten magellanicus
Longfin squid Loligo pealei

Ocean quahog Arctica islandica

Northern shrimp Pandalus borealis

Americén plaice and witch flounder feed primarily on small prey, such as brittle
stars, amphipods, polychaetes, pandalid shrimp, and to a lesser extent, bivalve
molluscs. Observations in 1985 indicate that fewer fish inhabit the disposal site near
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the dredged material and of those present, are generally smaller than those found

away from the disposal area (Hubbard et al., 1988). ' In addition, for American plaice

and witch flounder, larger fish tend to feed on larger prey; fish inhabiting the disposal

areas apparently fed on smaller prey. Continuous dredged material disposal appears

to maintain habitat for small dab and sole by maintaining a disturbed condition and
_increasing the abundance of small infauna in surface sediments.

Although not caught commercially in high quantities, the semi-demersal _
sandlance is important as food for marine mammals, such as the humpback and fin
whales. Adult sandlance occur primarily in sandier sediments, preferring the sloping,
gravel bottom edges of Stellwagen Bank, but larval and adult fish have been observed
by submersible vehicles near the soft sediments of the MBDS (Hubbard et al 1988
NMFS, 1991).

Peak concentrations of planktonic larval fish eggs probably occur in the area in
late spring and early summer. Larval abundance peaks in spring and summer.

3. Marine mammals and endangered species

Several species of marine mammals regularly frequent the deeper open waters
of Massachusetts and Cape Cod Bays as well as Stellwagen Bank, and there are rare
sightings of other species (Table 6). Of these species, the National Marine Fisheries
Service believes the Fin, Sei, Humpback, and Right whales, and the Leatherback sea

turtle deserve special attention because they occur in and around the MBDS (NMFS
1991).

Cape Cod Bay and the southern portion of Stellwagen Bank have been
designated by NMFS as critical habitat for the endangered North Atlantic right whale
Eubalaena glacialis. These whales enter the bay in late winter and spring and feed on
the large concentrations of calanoid copepods present at that time. Sei whales also
feed on calanoids and their abundance often corresponds with the Right whale. Sei
whales have been observed feednng in the deep waters of Stellwagen Basin (NMFS

1991).

Humpback and Fin whales are piscivirous, feeding primarily on sandlance, but
also on herring, Atlantic mackerel, and euphausiid shrimp (krill). Juvenile Humpbacks
have been observed feeding at depth in Stellwagen Basin, although this area is not
considered the preferred feeding habitat (NMFS, 1991). Occurrence of these species
in this area is limited to spring to late summer, and often corresponds to abundance of
sandlance. Sandlance and whale abundance in this area varies from year to year. In
1994 and 1995, abundance declined, but sightings have rebounded in 1996. These
species have also been observed more recently to the north in Jeffrey's Ledge, where :

abundant stocks of herring are present.
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Table 6. Visiting or resident marine mammals, turtles, fish and birds in Massachusetts

Bays including endangered (**) and threatened (*) species (Source: NOAA, 1991;
NMFS, 1991).

Humpback whale (**)

North Atlantic Right whale (**) |
Fin whale (**)

Sei whale (**)

Biue whale (**)

Leatherback sea turtle (**)
Kemp's Ridley sea turtle (**)
Green sea turtie (**)
Shortnose sturgeon (**)
Roseate tern (**)
Loggerhead sea turtle (*)
Piping plover (*)

Minke whale

Pilot whale

Orca whale

White-sided dolphin
White-beaked dolphin
Harbor porpoise (proposed to be Iusted)
Bottle-nose dolphin
Common dolphin

Striped dolphin

Grampus dolphin

Harbor seal

Grey seal

D Tissue burdens of toxicants

Tissue burdens for metals, PCBs, pesticides and PAHs and other toxicants (e.g.
radionuclides) were assessed in American plaice, winter flounder, lobster, sea scallop .
and ocean quahog collected from the MBDS in 1985 and most recently in 1991
(Gardner and Pruell, 1991) and 1992 (NOAA, 1996; including the IWS). Results of the
1991 surveys are also presented in the Final Environmental impact Statement (FEIS)
for the designation of the new MBDS (US EPA Region1, 1992). In general, the results
show low but detectable levels of contaminants in fish and shelifish tissues (Table 7).
Collections of fish and shellfish tissue from the IWS also exhibited concentrations
within ranges for coastal Massachusetts and below levels of concern for public health
(NOAA, 1996). However, PAHs and PCBs were elevated in the tomalley (not the meat)
of lobster collected from the IWS. It is not known whether these tissue levels have any
effects on the health of the individual organisms, or on local populations.
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Radionuclides were not found above background levels in any organisms at the IWS.

Tissue burdens from marine mammals have also been collected in the area.
These are currently being analyzed by U.S. EPA Environmental Health and Effects
Research Laboratory in Narragansett, and results are not available at this time.

E. Disposal mound and Reference station characteristics |
1. "A" buoy/Coast Guard buoy

This buoy site is located in the north of the site, in an area of gently sloping
bottom on the northern margin of the small circular depression. Because this buoy was
not a taut-wired buoy, and because dumping practices were not as rigorously
monitored in the past, the areal extent of detectable historic deposits of dredged
material appears to be an area almost one quarter the size of the dlsposal site, mostly
to the west of the buoy location (Figure 5). Other recent observations using side-scan
sonar characterize this area as an irregularly shaped elliptical "subtle" mound, with the
longest dimension in the northeast to southwest direction of 1000 meters (Valentine et
al., 1996)

in 1983 this buoy area was surveyed by prec:suon bathymetry, side scan sonar
and sediment grab samples to determine the fate of Boston Harbor dredged material
from the previous year's disposal (SAIC, 1985). Bathymetry could not pick up formatlon
of a disposal mound, but side scan sonar could detect the areal extent of disposal,
which was estimated as about 25 cm thick. The signature of sediments, elevated in
trace metals (copper, lead, mercury and zinc) from Boston Inner Harbor, were clearly
distributed up to 700 meters away from a temporary taut-wire disposal buoy set up
specifically for that disposal season. Sediment samples two months later documented
the approximate extent of the disposal event to within about 500 meters of the buoy.

The first sediment profile camera survey at MBDS was conducted in October
1984 after two disposal operations totalling 95,000 cubic yards (SAIC, 1985). The
- presence of dredged material 11 to 19 cm thick was detected near the “A" buoy.
Further away from the buoy, especially in stations east of the buoy, little dredged
material was detected (although few stations were measured to the west of the buoy).
Most of the dredged material was apparently similar to the ambient silty clay sediments
with a high (about 7 cm) apparent RPD layer in both dredged material and nearby
sediments leading scientists to hypothesize that the dredged material was not
organically enriched. Many of the dredged material stations photographs |nd|cated the
presence of both stage | (colonizing) and stage il (head-down deposit feeders) -
polychaetes. The stage Il worms may have burrowed up through the sediment or
laterally from adjacent sites to reestablish their positions. An active bottom oommunlty
apparently recolonized and bioturbated the sediments, only 3 to 6 weeks after disposal.
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Based on sediment profile camera surveys in June and September of 1985,
dredged material extended up to 1 nautical mile away from the buoy in all directions,
and up to 18 to 20 cm thick in some places, with no obvious disposal mound IH: ibbard
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etal., 1988) It was probably best descrlbed as a "pancake". Dredged materlal
appeared to be reiatively stabie, because it was persistentiy detected in simiiar spots,
and the areal coverage of dredged deposits was not increasing.

After 1985, this buoy site wae no Innnpr used on a reaular basis. In November
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1988 to January 1989, this area was surveyed to determine whether recolonization of
the historically disposed dredged materiai had occurred (SAIC, 1850a). Benthic
recovery appeared to be occurring, as apparent RPD depths ranged from 2 to 7 cm,

and Stage Il organisms were prevalent throughout the site, s1m||ar to undisturbed
seduments
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some elevated levels of trace metals, especially copper, but most were similar to
reference stations (SAIC, 1994a). A station labelled "12-3", west of the buoy, often
exhibited the highest values, especially for total, high molecuiar weight, and individual
PAHs, although still below current EPA draft sediment quahty criteria, after
normalization for TOC (Figure 6). Few pesticides and PCBs were detected Col‘l‘lpal‘t‘su
to measurements made in 1985. A sediment profile camera survey in August 1994
indicated the presence of stage 3 organisms along transects radiating from the 12-3
station, although some of the sediment appeared to have lower apparent RPD depths,
below 4 cm. Thus, although this area contains elevated Ievels of certain chemical |

i mée Ihanthins Almrmiwmtio o tn lha Annierins IQAIN 4000K\
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Because of the historical contamination at this site, in September 1994 EPA
collected sediments from the “12-3" area and from a site within the IWS and a

reference station to test for bioaccumulation and toxicity using methodologles
rannammandad far tactina dradasnd matarial far araan Hdicenacal IMataalf 8. l:r'(rl\l 100‘;\
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Concentratlons of trace metals, PCBs, DDTs and PAHSs in sediments at "12 3" and the
IWS were elevated above the 1994 reference station (Table 8). Resuits were
consistent with prior results showing elevated levels of PAHs near buoy "A" (Table 9;

Figure 7). There was evidence of statistically sngnlﬁcant bioaccumulation of individual
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Macoma, and the polychaete Nereis (Tables 10 and 11). Levels of bioaccumulation
were usually lower than tissue burdens in another polychaete (Nephtys) collected from
near the "MDA" buoy during the site evaluation studies (Table 12). In addition, the
sediments were not acutely toxic to two species of amphipods, Ampelisca and
Leptocheirus (Figure 8). in sum, it appears that contaminants in these sediments
exhibit the potential to bioaccumulate although they do not appear to be causing
unacceptable impacts at or beyond the mound (see data on fish tissue concentrations
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in IWS section).
" 2."MDA"Buoy

This buoy was established in November 1985 and has been named DGD, FDA,
and most recently, MDA. A temporary experimental buoy, the FAS buoy, was located
nearby in 1983, to determine the fate of disposal of dredged material. The depths in
this area range from 87 to 89 meters and the buoy location lies in a trough running
northwest to southeast, just to the southwest of Stellwagen Bank (see Figure 4).

Sediment profile camera and bathymetric surveys conducted from 1986 to 1992
consistently found that this mound continuously grew vertically, and to a small degree,
laterally. In January 1987, the sediment profile camera survey indicated a 20 to 50 cm
thick "pancake-like” deposit developed with a radius of about 500 meters. Areal
coverage of the deposit was estimated as 792,400 square meters. Dlsposal events in
1988 had formed a mound characterized by a “chaotic mixture of rubble, sand and clay
clasts" (SAIC, 1990b). By August 1990, when compared with predisposal bathymetry,
a definite mound measuring 0.8 m in (maximum) height and 420 m in diameter, was
centered just to the east of the buoy (SAIC, 1994b). Dredged material extended about
400 to 500 meters on all sides, with up to 800 meters to the west of the buoy, and the
areal coverage was estimated as 661,000 square meters. The depth of fresh dredged
material, which was sandier than the ambient sediment, was about 10 to 20 cm at the
flanks. Stations near the mound did not generally exhibit signs of Stage Il infauna, and
apparent RPDs were also very low, 1 to 3 cm. In contrast, RPD depths ranged from 5
to7 cm at moderately or ummpacted stations away from the developing mound.

By 1992, two distinct mounds had formed west of the buoy, dominated by the
Boston Blue Clay deposited from the CA/THT project (Wiley and Charles, 1995). This
is a very consolidated and primarily homogeneous greenish gray clay. The maximum
height of the mound was 2 meters with an area extending in an ellipse 200 to 400
meters from buoy. These surveys were conducted after two major storms in 1991
(Hurricane Bob and Halloween Nor'easter), and although most of the Boston Blue Clay
was disposed after the storm events, the present mound appeared to be persistent,
because relic dredged material can still be detected up to 900 m west of the buoy. The
storms may have resuspended and redistributed some relic dredged material to the
west as predicted (EPA Region 1, 1989). Stage Il taxa were present throughout,
except at the center of the mound, where only Stage | occurred on fresh dredged
material.

Recent observations after a high level of actrvnty in 1992 and 1993 from the
CAITHT project indicate that the dredged material mound is smaller, steeper and better
defined than the "A" buoy "mound", extending approximately 6 to 7 meters above the
seabed to a maximum depth of about 80 meters (Valentine et al., 1996; DeAngelo and
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Murray, 1996). The longest dimension is approximately 800 meters in an E-W
direction, but is generally a 500 x 250 meter irregularly shaped mound. It is more
highly reflective by side scan sonar, indicating the surface has not vet been colonized
as much as the "A" buoy mound. Anchor scars, from the taut-wire buoys, some 600
meters apart, can also De observed in the side scan sonar ITECGS The most fresh
dredged material appears to be primarily fine grained sediment with about 15% sand.
Disposal appears to be occurring within 200 meters of the buoy, so lateral extent of the
mound is limited. Some stations in 1993 near the mound exhibited signs of Stage |l

amphipods but most stations exhibited evidence of both Stage | and Stage III fauna

The chemical quality of the dredged material at this mound has been measured
on a number of occasions, and summarized in SAIC 1990b, SAIC, 1994a, and
npAnnplo and Murrav 1996 lTabIe 9\ In nenpral contaminant levels at and around

the mound are only shghtly elevated above background or reference statlons For
example total PCBs since 1985 have remained below 4UU ppo Evaluation of PAH
data has been difficult because of high detection limits. Nevertheless, indications are
that levels at this mound are more similar to reference station levels than to the higher
levels reported at station '12-3' west of buoy "A". Compared to regional sediment
quality mean levels of contaminants from most of the northern and central area of the
new MBDS are similar to NOAA's National Status and Trend mean data, and
intermediate between clean (Cape Ann, Duxbury) and oontamlnated (Quincy Bay,

Salem Harbor) sntes in Massachusetts Bay (SAIC, 1 994a).

In 1987, body burdens in Nephtys incisa (the red-lined worrn) were measured

Ll dabhoarsd At a1 4000V | =y | [P-Y H
(Hubbard et al., 1888). In general, no correlation was found betwesn sediment

contamination levels and tissue concentrations for most compounds. However, despite
relatively high detection limits, maximum PAH levels were found in both sediments and
animals at the disposal mound with fresh dredged material. It is not known whether

these levels could cause adverse effects to individuals or populations of these species.

3. Reference areas (or stations)

Reference areas, or stations, are important for comparison to conditions at the
disposal:mounds, and are used in the testing protocols (see section I1.C.2). Four

reference stations have been sampled frequently since 1985 (Table 13). "Ref-A" is the

current reference station used in the biological testlng protocols.

In general, these areas a_bpear to be free of contaminants, and exhibit healthy
benthic communities representative of Stellwagen Basin. Dredged material at these

stations has never been detected by sediment orofile camera surveys sppnrnnf RPDs
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are usually around 5 to 7, and the benthic community, as assessed by the sediment
profile imaging only, is usually heaithy, with Stage | and Stage lii organisms present.
However, some vanatlons exist, possibly due to seasonal effects.
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Concentrations of contaminants in the sediments at all the reference areas are
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concentrations have appeared to remain relatively stable over time from 1985 to
present (SAIC, 1994a; Table 9). However, concerns for potential of impacts to station
18-17 (high TOC content, slightly elevated contaminants, lack of Stage 1ll fauna, and
proximity to the mound) prompted moving the reference area to a new location, "REF-
A", when the new MBDS was designated in 1993. Recent sediment profile images from
this new station indicate occasional low apparent RPD depths to 1 cm, so further
monitoring of the "REF-A" area is warranted.

4. Rock disposal location (RDL)

The RDL was established in 1991 as the point location for disposal of rocks from
the CA/THT project. It is located on the slope of Stellwagen Bank in the northeast
quadrant of the interim MBDS in an area of gravel, sand and cobble (see Figure 2).
Rock debris primarily lies within a 200 meter radius of the location, but there is some
evidence (from side scan sonar and video images) of debris to the east and west,
possibly indicating poor positional control (Valentine et al., 1996). No buoy was
deployed at the RDL. Although observer logs indicate that 99% of the disposal events
were at the proper coordinates, it is possible that some barges did not dump at the
exact location.

Prellmmary observations utilizing remotely operated video cameras revealed
that fresh rock disposed in 1992 and 1993 is not yet colonized by hard bottom
epifauna, but is providing habitat for lobster, redfish, cunner, cod, ocean pout, longhorn
sculpin and other fish (Peter Auster, National Undersea Research Center, personal
‘communication). Lobster pot buoys have been observed near these rock areas, so the
rocks may be potential lobster habitat. Ciearly, monitoring the colonization of these
sites is important because of disposal of rocks from future projects.

5. Industrial waste site

Most of the waste drums are currently located in the northwest quadrant of the
IWS (in an area around the coordinates 42°-26.4'N, 70°-35.4'W), or dispersed around
the northern perimeter up to 0.5 nm outside the IWS (Wiley et al., 1992). Few drums
have been observed away from the IWS or at the old Boston Lightship Disposal Site
(US EPA, 1992). In 1992, EPA, NOAA, the Food and Drug Administration (FDA), and
the Massachusetts Department of Public Health (MADPH) collaborated on a survey to
determine whether hazardous and iow ievei radioactive waste had leaked from the
containers and accumulated in the IWS sediments, infauna and resident fish (NOAA,
1996). Underwater cameras confirmed earlier studies that most of the wastes appear
to be encased in 55 gallon drums, indicative of toxic or hazardous wastes, not concrete
fanagement Plan, Dec. 31, 1996 B 25
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“coffins", which was the most common method for disposal of low level radioactive
waste. Radionuclides were not found in the sediments above background levels.
Contaminants in sediments and tissue were similar to reference areas, except for some
industrially related inorganic compounds — antimony, beryllium, cadmium, cobalt and
cyanide. In the majority of samples, levels of contaminants in fish (American plaice)
and shelifish (quahog and lobster) tissue were similar to background, or reference
concentrations (Table 7). However, two composites of lobster tomalley collected at or
near the site exhibited elevated PCB levels. ’
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V. SITE ONITORINGPROG‘RAM

Based on monitoring to date, impacts of dredged material disposal at MBDS are’
primarily restricted to the disposal mound itself where an altered, primarily Stage |

benthlc commumty occurs, and apparent RPD depths are shallow The continuous
dumping of dredged material at the "MDA" buoy appears to have maintainéd a
disturbed habitat, which is constantly recolonized by opportunistic benthic epi- and
infauna. It is expected that proper disposal at a defined mound will result in these
conditions. Although the level of sediment contamination is slightly above background,
or reference station levels, benthic infauna are not affected. Beyond the current
disposal mound, no impacts have been noted. However, historical use of the "A" buoy
area and the IWS has resulted in 1) slightly elevated toxicant levels and
bioaccumulation in sediments west of the "A" buoy and in the IWS, and 2) elevated
PAH and PCB levels in lobster tomalley collected from the IWS and MBDS area.

Tissue burdens in edible fish are low and, based on present knowledge, do not pose a
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"A" mound. Levels of radionuclides in sediments and biota are not above background.

: Although the ocean dumping criteria prevent unconfined disposal of
unacceptable sediments, the dlsposal site is potent|a|ly the locus for the accumulation
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recolonization of disposal mounds at the site and the constant dnsposal of dredged
material, biota may accumulate contaminants. This is the major monitoring concern at
the MBDS. Benthic organisms, from polychaetes to groundfish will be exposed to
toxicants at and within 400 to 500 meters of the mound from the surge of sediments

rest ienandad and cettlina diurina a rhenneal event. Direct binaccumulation of narticle-
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attached toxicants into bivalve molluscs, such as the ﬁlter-feedmg ocean quahog and
the deposit-feeding Yoldia is possibie. The most iikely food chain effect is
accumulation (and possible biomagnification) of contaminants from sediments to
benthic epi- and infauna (e.g. polychaetes, pandalid shrimp) to groundfish (e.g.

American plaice).  Another sphecies at risk is the American lobster, an omnivorous
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feeder of bottom-dwelling fauna. A less likely, but important from a resource protection
perspective, scenario is the transfer of contaminants from suspended particles to
sandlance and then to humpback or sei whales.

B. The Ocean Dumping Act regulations and the DAMO
Approach
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In conducting a monitoring program, the Ocean Dumping regulations at 40 CFR
§228.10 suggest the following types of effects, among others, to consider:



1) Movement of materials into estuaries or marine sanctuaries (e.g., the Gerry
Studds Stellwagen Bank National Manne Sanctuary) or onto oceanfront
beaches, or shorelines; *

2) Movement of materials toward productive fishery or shellfishery areas;

3) Absence from the dlsposal site of pollutlon-sensmve biota characteristic of the
general area;

4) Progressive, non-seasonal, changes in water quality or sediment composition

at the disposal site, when these changes are attnbutable to materlals disposed
of at the site;

5) Progressive, non-seasonal, changes in composition or numbers of pelagic,
“ demersal, or benthic biota at or near the disposal site when these changes can
be attributed to the effects of materials disposed at the site; and

6) Accumulation of material constituents (including without limitation, human
pathogens) in marine biota at or near the site (i.e., bioaccumulation).

Many of these issues have been incorporated into the DAMOS Integrated Tiered
Monitoring Approach for monitoring capped and uncapped dredged material disposal
mounds in New England (Germano, Rhoads and Lunz, 1993). The recommended
sequence of monitoring activities for uncapped mounds is presented in flowchart form
in Figure 9. Conceptually, this tiered approach is prospective, in that it attempts to
identify early warning indicators of adverse effects, and is based on hypothesis testing
using sampling technologies with rapid data retum. Monitoring is used to test whether:

1) dredged material disposal is complying with the regulations;
2) assumptions in our model cf impacts are corfeCt' and

3) ‘trends exnst in |mpacts that would suggest a change |n dredged material
management.

In general, recolonization status and sediment quality (as monitored by sediment
profile cameras) are used as measures of the overall physical, chemical and biological
status of the disposal mound. The assumption is that benthic recolonization indicates
compliance with dredged material disposal regulations. If the sediment profile camera
documents slower than predicted recolonization rates, a more intensive evaluation and
sampling effort would be triggered. Reliance on the sediment camera as a screening
tool is advocated primarily due to cost-effectiveness; large numbers of sampling
locations can be evaluated with a quicker data-turnaround and at lower cost than other

Massachusetts Bay Disposal Site Management Plan, Dec. 31, 1996 - 28



sampling techniques (e.g., sediment chemistry analyses, conventional benthic
community anaiyses, diver surveys).

The sediment profile camera can gauge sediment grain-size, relative sedlment
water rnnfnnt sediment surface bou mdam rou mhnnee seafloor distu whnnnn nnnaranl

RPD depth, sediment methane, and mfaunal successronal stage (Gen'nano Rhoads
and Lunz, 1994). The DAMOS program uses many of these parameters to caicuiate an
Organism-Sediment Index (OSl), a measure of the overall quality of the benthic
environment, for each station. This sediment camera-based approach, however,
cannot determine whnlhnr bioaccumulation of tissue contaminants is occu lrrmn and
requires some amount of "ground-truthing" (e.g., traditional benthic community surveys)

to verify reliance on the photo-interpreted resulits (see beiow).

The DAMOS tiered approach recommends considerably more monitoring effort
for capped mounds than for uncapped mounds in order to ensure the physical and
chemical isolation of the problematic underlying sediments. The tiered approach for

mOHIIOl'Ing cappeu mounds is DrleTIy discussed in section iV.D.

The DAMOS approach also recommends monitoring frequencies for both
confined (i.e., capped) and unconfined disposal mounds. For uncapped mounds, an
annual survey, with a gradually declining monitoring frequency is suggested if benthic
recoionization re aies aie aC'CEplame {t should be noted that this tiered monitorin ig
approach is not intended to be an overly rigid monitoring scheme, but allows for

flexibility as additional issues or objectives become identified.
C. Proposed monltonng program

 The evaluation of impacts from disposal at the site will be accomplished through
a comparison of the conditions at the disposal mound to conditions at historical and
unimpacted nearby reference stations. Effects suggested in 40 CFR §228.10 will be
considered. The tiered DAMOS approach will be followed, with some modifications.

Tiownionm mammitarinms arimsaue and Athar antividiae wasill ha savarmad by fEndines
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resources, the frequency of disposal at the site, and the results of previous monitoring
surveys.

1. Objectives

The five objectives of the monitoring plan proposed here are to determine
whether:

1) dredged material remains within a confined mound

This will be accomplished by annual or biennial monitoring of the site with
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precision bathymetry, side scan sonar or sediment acoustic characterization,
- and sediment profile imaging.

2a) benthic recolonization of the mound occurs -

b) the be thicco unity beyond the mound is not altered

This will be accompllshed by annual or blenmal sediment profile imaging, and
biennial or friennial benthic community analyses to ground-truth the sediment
profile camera resuits. (The first benthic community analysis should be
conducted immediately.) These surveys should be performed within several
months after specific disposal events. A benthic community analysis would also
determine the spatial influence of disposal activities on Stage 1ll fauna, or
determine whether poliution-sensitive taxa are absent beyond the mound. If the
results of these tests indicate that recolonization is not occurring, or that Stage
Il fauna are absent away from the mound, then sediment toxicity tests should be
conducted immediately. (When avallable in situ toxicity testing will be

performed ) :

3a) contaminants are not ulating in sediments at the disposal site and the
reference areas » SR -

This will be accomplished by annual or biennial (depending on amount of
sedlments disposed) sampling of sediments for chemical analysis, and
screening for bioaccumulation (see 3b). - If levels-of many (e.g. >5) contaminants
are significantly greater than recently disposed sediments than bloaccumulatnon
tests should be performed (see 3b). 7

To test hypotheses 1, 2a, 2b and 3a, samples will be collected routinely from a) the
"MDA" disposal mound b) transects radially away from the disposal mound up to 1000
meters from the center, c) station 18-17, outside the MBDS, but suspectedtobe
impacted by dredged material, and d) the three reference areas —- "FG-23", "SE" and
“Ref-A". An analysis of variance statistical approach may be utilized to compare
stations or areas to reference conditions or disposed sediment. ©

3b) contaminants are not accumulating in biological resources beyond the mound
Based on the sediment chemistry monitoring, the theoretical bioaccumulation
potential (TBP) will be calculated as described in Section 10.2 of EPA/Corps

(1991). If the TBP model results in concentrations above acceptable levels (see
below), biennial or triennial sampling of tissue from four resident species --
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ocean quahog, lobster, American plaice, (and humpback whales?) - and
important forage species, such as Nephtys (or other polychaetes) and .

sandlancs, in and around t,ha MBDS should be exnlored. To relate mnfammanf
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levels to blologlcal effects, a baseline study of hrstopathology of American plaice

wili aiso be considered.

4) the benthic community at the "A" mound is recovering from historical dredged
material disposal

This shouid be aocompusneu Dy Dieﬁﬁial f)f Iﬁéﬁﬁial sediment prc‘mue irnaging,
bottom grabs with benthic community analysrs and toxicity testing at the "A"

mound, and radially away from the center, including station "12-3". Results of
‘these surveys will assist in verifying assumnﬂons of the conceptual model of

benthic impacts of dredged matenal drsposal.

5) the Rock Disposal Location, and nearby rock debris, are colonized by: a healthy hard
rock epifaunal and fish community

This should be accomplished by biennial video or trawl sampling of the
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community at the RDL and appropriate reference areas to be determined in
cooperation with the Gerry Studds Stellwagen Bank National Marine Sanctuary
and the National Undersea Research Center (NURC).

D. Issues for monitoring methods

The DAMOS program methods are generally accepted techniques with an
adequate amount of testing to verify assumptions. These methodologies include
sediment profile imaging, precision bathymetry, and side scan sonar. New

technologies to observe the ocean bottom remotely, such as sediment acoustic

“characterization and laser line scann Ning, are also being tested by lMl:n nt-'““"

methodologres are discussed below..

1. Traditional Benthic Assessments

The DAMOS tiered monitoring approach does not recommend traditional benthic

community assessment methods (i.e., collecting and counting numbers of species and
individuals), relying instead on sediment profile imaging technoiogy extensiveiy as a
surrogate for benthic recolonization. This monitoring plan recommends that traditional
benthic assessments be performed immediately, and once every two to three years

2This will require a special permit under the Endangered Species Act from the
‘National Marine Fisheries Service. :
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thereafter. There does not appear to be adequate sediment profile camera ground-
truthing in sediments north of Long Island Sound. This assessment would confirm the
assumptions employed by the sediment profile imaging system, and support the
.regulatory requirement to consider the “absence from the disposal site of poliution-
sensitive biota characteristic of the general area" as a possnble effect of dredged
material disposal.

2. Sediment toxicity testing

To date, the only sediment toxicity testing performed on sediments from the
MBDS has been near the "A" buoy (see above). The DAMOS tiered monitoring
approach calls for sediment toxicity testing (Tier 3) only in the case of abnormal benthic
recolonization rates, as observed via sediment camera. Results in 1994 at the "12-3"
station indicate no sediment toxicity. However, this test, requires manipulation of
sediments (i.e. collection, homogenization, and screening) which may alter the
bioavailability of some sediment contaminants compared to in situ conditions. - EPA will
collaborate with NED in promoting research and development of in situ, or other
appropriate tests, and study the effects of mampulatlon on toxicity (and
bioaccumulation).

‘3. Bioaccumulation Testing

Bioaccumulation of contaminants into resident species has been identified as
the most important monitoring concern at MBDS, because of its importance in
assessing potential risks to human health via the marine food chain. However,
bioaccumulation is recommended by the DAMOS tiered monitoring approach as a
measure of upward contaminant migration at capped sites only. The analytical costs
for bioaccumulation testing are expensive, and the collection of sufficient tissue for -
statistical testing is difficult. Interpretation of bioaccumulation results for post-disposal
monitoring is problematic because existing scientific knowledge is inadequate in -
determining whether a given tissue concentration is harmful. ' As in toxicity testing,
laboratory tests are difficult to interpret since manipulation of the sediments may
change the bioavailability of some of the sediment contaminants.

The use of the theoretical bioaccumulation potential model, as described in
Section 10.2 of EPA/Corps (1991), can provide useful screening data to assess the
accumulation potential of non-polar organics such as polychiorinated biphenyls (PCBSs),
polycyclic aromatic hydrocarbons (PAHs) and pesticides. PCBs and pesticides are
particularly problematic as they may be biomagnified in the food web. Based on
sediment chemistry, total organic carbon and lipid levels of the organism of concern,
concentrations in tissues can be predicted and compared to reference values, FDA
action/tolerance levels, state advisory levels or used in a risk assessment without
incurring large costs. If the TBP exceeds acceptable values which would be
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determined at the time, further monitoring could be pursued. While existing scientific
knowledge is generally lacking in determining whether a given tissue concentration is
at a harmful level, EPA and the Corps have been making efforts to develop interpretive
guidance for assessing bioaccumulation data at both the regional and national levels.
When appropriate, risk assessment techmques will be used to determine the potential
for adverse effects. Thus, tissue sampling or lab testing can be used to supplement
sediment monitoring at a later tier.

The Corps and EPA have and will continue to strive to progressively resolve
bioaccumulation issues and ways to best integrate bioaccumulation assessments in
future monitoring. ‘

4. Fisheries Habitat Studies

Studies should be conducted at the RDL to determine whether bottom habitat
has been sufficiently altered by disposal of hard rocks onto a gravelly sand and cobble
environment. The rocks provide habitat for hard bottom or rock-dependent fish species
at the expense of soft bottom dependent species. The hypothesis is that the fish
community is not significantly altered beyond the influence of the RDL. Trawls and
video transects should be conducted at the RDL and in appropriate hard and soft
bottom reference areas. The results may provide information for effects of disposal of
hard rocks onto a gravelly sand and cobble, and soft bottom environments.

5. Capping Studies

Capping contaminated sediments at the MBDS is currently not allowed. The
Record of Decision for the Designation of the MBDS states that "if capping pilot studies
are proposed, they should utilize clean dredged material to ensure the protection of the
marine environment in case of failure" (EPA Region 1, 1993). However, NED has
proposed a demonstration project to test whether clean sediments from Cohasset
Harbor can be capped effectively at MBDS. In 1997, NED and EPA, with NMFS and
Steliwagen Bank Sanctuary personnel, will develop an appropriate monitoring plan to
determine whether capping is effective.” This will include monitoring the spatial extent
and permanence of the cap using principles outlined above and in Germano et al.,
1993. (EPA and the Corps have developed a draft capping guidance document, which
may be released in the near future). Measurements of bottom currents may be
performed to better characterize the response of capped sediments to storm conditions.

E. Quality Assurance

An important part of any monitoring program is a quality assurance (QA) regime
to ensure that the monitoring data are reliable. Quality assurance has been described
as consisting of two elements: quality control and quality assessment. Quality contro/
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activities are those taken to ensure that the data collected are of adequate quallty

given the study objectives and the specific hypothesis to be tested, and include
standardized sample collection and processing nmtnmle and technician training

(Natlonal Research Council, 1990) Quallty assessment activities are implemented to
quantify the effectiveness of the quality control procedures, and include r epetitive
measurements, interchange of technicians and equipment, use of independent
methods to verify findings, exchange of samples among laboratories and use of

standard reference materials, among others (NRC, 1990).
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the use of replicate sampling for sediment ch mlstry, sediment camera, and benthic

community analyses. QA issues for the MBDS which the Corps and EPA will discuss
and resolve include:
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exclusively by the NED laboratory, mamly due to cost-effectlveness Whlle this
promotes anaiytical standardization and precision, assessments of anaiyticai accuracy
- and inter-laboratory varlabihty could be made by splitting samples with other
laboratories for comparison;

‘ 2) the use of standard reference materials (SRMs) for se diment nd tissues as
discussed in the Green Book would provide an additional measure of a naiytical
accuracy;

3) verification of sediment camera results by around-tmthlno with tradltlonal
benthic community assessments as discussed above and

4) the use of positive control sediments (CdCl,) as well as negative (clean)
control sediments for sediment toxicity testing.

- F. Data and information management

EPA and NED will set up a computerized database to keep track of the results of
the reference area sediment chemistry, toxicity and bioaccumuiation tests required for
Tier 3 permit review. In addition, EPA and NED will produce and distribute a site map
which will include detailed bathymetry, locations of disposal mounds and priority

camnlmn stations, reference areas, selected geologic and nnfhrnnnnnnm features, and
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the Stellwagen Bank Sanctuary boundary. The DAMOS program quI continue to
publish resuits of disposal site monitoring, in response to monitoring objectives, in a
series of NED reports. Other reports will be published periodically on special
management or monitoring issues. '
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G. Independent Peer Review

An important part of the DAMOS Program is its reliance on a Technical Advisory
Panel that meets periodically to review program results and recommend program - -
changes. This panel is made up of five internationally recognized experts and meets at
least every three years, although at times has met more frequently when NED has been
developing major program elements. This approach is consistent with good marine

monitoring program management (NRC, 1990). EPA plans to work with NED to support
this continuing effort.

. Briefly, the mission of the panel is to perform an independént assessment of the
DAMOS and EPA site monitoring activities, and to provide recommendations for
restructuring or modifying the site monitoring process as necessary. Topics for review

include recent monitoring results, and new (or different) monitoring techmques among
others.

This peer review process is also an opportunity to discuss overall site
management strategies. For example, should consideration be given to the concept of
disposing dredged material on existing, successfully recolonized mounds (depth
permitting) as opposed to the creation of new mounds on the ambient seafloor?
Should some limited areas be left uncapped for additional research needs? Perhaps
recommendations could be made for progress on the "comparative risk assessment"
issue. That is, what are the comparative risks of leaving problematic sediments in near
shore areas used for spawning and nurseries, as opposed to dredging and disposing
them in off shore, open water areas?

H. Public Involvement

The New England Division has and continues to inform and involve the public.
The DAMOS Program holds periodic symposia to report results and seek comment on
the program. These symposia have typically been held every three years. DAMOS -
monitoring results are published in an ongoing series of technical reports which are
mailed to interested people and organizations and also distributed at various public
meetings. NED also has prepared and distributed several Information Bulletins and .
brochures. On a regular basis NED fulfills requests for speakers on this topic. To
better meet this need, a series of presentations on different aspects of the dredging
and disposal process is being prepared. These presentations are being structured to
be thought provoking and to encourage discussion. Once complete, these
presentations will be made available to interested groups or organizations throughout
New England. Libraries which receive the DAMOS technical reports are listed in
Appendix A. In addition, site related reports can be reviewed at both the NED
Technical Library and the EPA regional library:
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u. S EPA Region 1 (New England) U.S. ACE

Library NED Technical Library
One Congress St., 11th Floor - ‘ 424 Trapelo Road

Boston, MA Waltham, MA 02254-9149
Hours: Monday-Friday 8:00-5:00 Hours: Mon-Fri 7:30-4:00
Telephone: (617) 565-3300 ' Telephone: (617) 647-8118

Any party interested in being added to the DAMOS mailing list should mail the
appropriate information to NED at:

U.S. Army Corps of Engineers, New England Division
Regulatory Division

Marine Analysis Section

424 Trapelo Road

Waltham, MA 02254-9149
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A SITE MANAGEMENT STRATEGY AND INTER-AGENCY COORDINATION

A. Routine Site-Specific Management Practices 'for Protection of the Marine
Environment

To ensure a disposal program which minimizes impacts to the marine -
environment, the following management practices will continue to be implemented at
the MBDS as a matter of routine policy. . First and foremost, as discussed in section II.C
(Estimated quantity and quality of dredged material to be disposed), all proposed

dredging projects will be reviewed for suitability for ocean disposal by both the Corps
and EPA.

An interagency dredged material management review group composed of
representatives from EPA, NED, NMFS and USFWS (U.S. Fish-and Wildlife Service)
and occasionally with state representatives meets approximately every two months to
discuss management and monitoring of New England dredged material disposal sites.

In order to assess compliance with applicable permit conditions and to track
overall site usage, permittees will continue to be required to provide written
documentation of disposal activities to the Corps during disposal operations and after
dredging is complete. Disposal permits will continue to include standardized
requirements for this reporting to include the source of the dredged material, the
amount of the material disposed, the rate of disposal, the date, time and LORAN-C

coordinates (or differential GPS, if avallable) of disposal as well as the due-date for the
documentatron itself. , ,

‘ The Corps will provide EPA with summary information on each project at two
stages of the dredging and disposal process. A Summary Information Sheet will be
provided when dredging operations begin, and a Summary Report will be subm|tted
when dredging operations have been completed. SRR ;

Point dumping will continue tobe practiced using a taut-wire buoy to ensure that
ultimate disposal locations are known and that post-disposal monitoring is effective.
On-board inspectors will be used by the Corps for all disposal activities at the MBDS to
ensure compliance with this policy. These inspectors are trained and certified by the
Corps specifically for the dredged material disposal program. Any instances of non-
compliance observed by the inspectors must be reported to the Corps within 24 hours
and in writing to both the Corps and EPA within five working days of the observed
violation. Both agencies will cooperate to ensure effective enforcement of all disposal
requirements. §105 of the MPRSA gives authority to EPA to enforce permit conditions.
Egregious violations of permit conditions may be referred by the Corps or EPA to the
Department of Justice for criminal prosecution. Disposal activities will not generally be
~ performed during poor sea conditions. Inspectors have been issued specific guidance
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on disposal under these conditions (“*Guidance for Inspectors on Open-Water Disposal
of Dredged Material, NED, January 1996).

Survey cruises will be conducted at least annually, provided funding is available.
EPA and NED will coordinate their monitoring efforts to ensure at least one monitoring
survey per year. The monitoring objective for each survey will be based on prior
monitoring results and recommendations of the interagency dredged material
management review group, in consuiltation with MA Massachusetts Department of
Environmental Protection (DEP), Coastal Zone Management (CZM) and Stellwagen
Bank Sanctuary personnel.

B. Management, Distribution and Review of Monitoring Information

“In addition to a strong enforcement effort, the overall credibility of the open water
dredged material disposal program depends on a robust monitoring and data
evaluation program. Timely receipt and review of the monitoring data and information
is critical in order to either validate hypotheses of acceptable impact or to trigger
remedial action to mitigate unreasonable impact. It is therefore an overall goal of this
plan to shorten the lag time between generation of the survey data and receipt and ,
review of it by the applicable publlc agencies.

To this end, and consustent with the DAMOS program's tiered monitoring
approach, EPA and NED will meet annually with Massachusetts DEP, CZM, NMFS and
Steliwagen Bank Sanctuary personnel to review and discuss recent monitoring results
and recommend future monitoring activities. Because of limited funding, monitoring
activities must be ranked in order of priority. EPA will take the lead role in organizing
these meetings, and NED and EPA will ensure availability of all pertinent survey data in
advance of the meetings. These meetings are expected to occur within six months of
each survey cruise, and about six months in advance of an upcoming survey (assuming
annual cruises). Meetings may be scheduled more or less frequently, if warranted.
Follow-up recommendations for more intensive sampling or corrective action as a resuilt

- of these meetings should generally be consistent with the DAMOS tiered monitoring
approach and the site management and monitoring plan described in this document.

The mteragency dredged material management review group will also discuss
important issues specific, or umque to MBDS. In 1997, the following issues will be
discussed:

Capping: A monitoring plan for a demonstration project on deep water capplng
using clean sediments from Cohasset Harbor is being developed.

Seasonal restrictions: At this time, there are no 'seasonal restrictions on
dredged material disposal. A workgroup will be convened to discuss whether
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restrictions should be in place to av0|d and protect marine mammals or other
sensitive species.

C. Corrective Site Management Practices in the Event of Unacceptable
impacts

Effective implementation of the dredged material permit program as discussed

above should prevent adverse impacts to the site environment. However,’itis

important to have contingency plans in place. The DAMOS tiered monitoring prbgram

includes early warning indicators of potential environmental impacts so that corrective
actions can be implemented in a timely fashion. ‘
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impacts to the marine environment, EPA and NED, in consultation with NMFS, USFWS,
MA DEP and MA CZM wiii piace appropriate iimitations on site usage to reduce the
impacts to acceptable levels. These limitations can range from withdrawal of the site's

designation as a disposal area to various limitations on the amounts and types of
dredged material permitted to be disposed and on the specific method location or
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schedule of their disposal. Other potential corrective measures include, but are not
limited to:

1) follow the tiered monitoring protocol, initiate more intensive benthic sampling
{ (sediment chemgqtrv sediment toxicity, hndv burdens, etc. \ to verify the |mnact

_ref ine the spatial extent of the problem and attempt to find a causatlve agent(s)
in order to pr event future OCCUFTBHCBS

2) implementation of more protective judgements on whether sediments
proposed for dredging are suitable for open water disposal (i.e., to allow less
material to be disposed);

3) stricter definition and enforcement of disposal permit conditions;

4) speciﬁc changes in the method, location or time of disposal in response to
any questionable impacts observed;

5) placement of suitable material on top of an area or mound of concern in

appropriate thickness and spatial extent to physically and chemically isolate the
problem sediments;

6) excavation and removal of any high!" toxic sediments from the d

(an unlikely, worst-case scenario given that the permitting program should
exclude such material from the site to begin with, and since excavation could
make matters worse by releasing contaminants during the process); and
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7) closure of the site as an approved dredged material disposal area (i.e., to
forbid any additional disposal at the site).

D. Protection of Endangered Species

Table 6 lists the threatened and endangered species occurring in the general
vicinity of the MBDS. Endangered species potentially impacted by the MBDS are best
protected by ensuring compliance with the ocean dumping criteria. In preparing the
Environmental Impact Statement/Designation of the MBDS, the EPA initiated a Section
7 consultation with the National Marine Fisheries Service. Based on a review of the
Draft EIS, the NMFS concluded in a November 7, 1991 letter and Biological Opinion to
EPA that “final designation of the MBDS will not jeopardize the continued existence of
any endangered or threatened species under our jurisdiction. However, disposal
activities associated with the MBDS may adversely affect some of the species.
Therefore, NMFS has developed conservation recommendations to minimize adverse
effects." Some of these recommendations have been incorporated into the Corps’
training program for on-board inspectors, which includes information to increase the
inspectors' awareness of and ability to identify threatened and endangered species
expected to be found in the general site area. If any of these species are sighted
during site activities the vessels will be controlled to avoid interference with the

animals, and the sighting will be reported to the National Marine Fisheries Service as
soon as possible.
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VI. LONG TERM SITE USAGE, ANTICIPATED CLOSURE DATE AND THE NEED
FOR POST-CLOSURE MANAGEMENT

" The MBDS is expected to continue to receive dredged material from coastal
Massachusetts Bay. The uisposau buoy will generally stay in th & area of the cuirent.
"MDA" buoy, although it may be moved to cover, with fresh dredged material, areas
within the MBDS where sediments have higher chemical concentrations due to-

historical disposal.
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uTeGged maieriais 10r Gispisa: are c}\pcuu:d to be generated primarily from
maintenance dredging (i.e., dredging to return navigational areas to previously existing
depths). However, advances in naval architecture may lead to deeper-draft ships and
the need for deeper channels to accommodate them. This is the motivation for the
proposed improvement dredging in Boston Harbor.

A specific closure date for the MBDS site has not been assigned as of the date
of this management pian. Because of its depth, the capacity of the site is ciearly
greater than current or historical use. Assuming that continued use of the site does not

result in unacceptable impacts, it is anticipated that the site will be available for
disposal of dredged material well into the next millenium. Based on an average

disposal volume of 340,000 cubic meters, it would take about 130 years to raise the

average erln of the site five melers from about S0 mélérs {0 85 meters.

if the MBDS continues to be managed in such a Wéy that promotes and
documents benthic recolonization, and if the potential for bioaccumulation has been
addressed to a point where it is not a significant concern, then the amount of
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site is expected to be reduced. The specifics of the post-closure monitoring plan will be
determined and agreed upon in advance of site closure by the interagency dredged
material management review group.

Massachusetts Bay Disposal Site Management Plan, Dec. 31, 1996 41



Vil. SCHEDULE FOR REVIEW AND REVISION OF THIS PLAN

Damaintamt writhh QANDANMAVIEN ~F AADD 2 e o o ool mmed AMIEMN mmean
Consistent with §102(c)(3)(F) of MPRSA, as amended, EPA and NED agree to

review this site management plan every ten years, and to revise it as necessary. This
revision process may be undertaken more frequently if warranted by results of
monitoring, or technical advances in site assessment methods. Revisions may be
made in the form of amendment(s) to this plan, or by the execution of entirely new
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Corps and EPA, and notification must be given to other governmental agencies (e.g.,

MA CZM, MA DEP, NOAA, NMFS, USFWS, Stellwagen Bank Sanctuary, etc.) involved
in marine protection.
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IX. FIGURE LEGENDS
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rigurc 1. wigjoi bath iymetric features in Massachusetts Ddy, in luuuulg the applw't'u"dle
boundary of the Stellwagen Bank National Marine Sanctuary, Former Industrial Waste
Site (IWS), Interim (former) MBDS and new MBDS.

Figure 2. Figure 1-2 from SAIC, 1996b.

Figure 3. Tiered protocol for evaluation of dredged material based on EPA/Corps
Regional Protocol.

Figure 4. Figure 1-3 from SAIC, 1996b.
Figure 5. Figure 3-2 from SAIC, 1996b.

Figure 6. Figure 4-2 from SAIC, 1994.
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weight) collected from surface sediments at the MBDS. “Mean Ref 1989-1993" is the
mean of reference areas (outside MBDS) collected from 1989 to 1993. “Mean MBDS
1989" is the mean of samples from within the interim MBDS only. “12-3" 1989, 1993
and 1994 is a sample from an area (near buoy “A” site) within the MBDS exhibiting
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Figure 8. Toxicity of MBDS sediments. Number of amphipods (from two species)
surviving after 10 day exposure to sediments from 1994 reference area, “IWS”, “12-3"
and control sediments.

Figure 9. Figure 2 from Germano et al., 1994. Tiered monitoring protocol for uncapped
disposai mounds.
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Figure 7. HMW PAHs near buoy "A"
16000 '
- 14000 |

(®)

‘% 12000 | ................ .

h

.........................

-
o O
o O
o O
o O

.........................

6000 |- - B - N

4000 Jo (N NN UEE W

2000 |- N . -
.

Mean Ref 1989-1993 "12-3" 1989 "12-3" 1994
Mean MBDS 1989 "12-3" 1993 “IWS " 1994

HMW PAHSs (ppb dry w




N
o

Figure 8. Toxicity of MBDS Sediments

SN
(&)

—

Number SurvivinQ

o

(&)

o

.................................................

ceacssaramavsese P P cocssceccceccces A - -« « o =

........................................

REF ' 12-3 IWS ' Control

H Ampelisca Hl Leptocheirus




FIGURE 2. H,1:ON AN UNCONFINED DISPOSAL MOUND, DREDGED
MATERIAL DISPOSAL WILL RESULT IN BENTHIC
POPULATION DENSITY GREATER THAN AMBIENT CONDITION
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“Table 7. Mean (and standard deviation) of tissue concentrations in fish and sheilfish collected at the MBDS and the IWS

AMERICAN PLAICE
MBDS, n=3'| MBDS, n=3'| MBDS, n=3 z IWS Site6, n=5° Steliwagen Basin, n=1* MBDS, n=1*
EPA, 1991 | EPA, 1991 NOAA, 1992 NOAA, 1892 ADL, 1990 . ° ADL, 1990
: _{dry wt) (wet wt) ._(wet wt) (wet wt) (wet wt) (wet wt)

Metals (ug/g) : . 3

Arsenic - — 1.03 (0.69) 24.12 (25.12) 1.784 1.561
Cadmium 0.012 (0.03) .0.023 <0.02 0.054 (0.023)| - 0.002 0.001
Chromium 0.36 (0.55) 0.07 — 3.0 (1.32) 0.04 0.012
Copper 1.580 (0.295) 0.306 — 5.22 (5.62) 0.245 0.379]
Lead 0.100 (0.020) 0.019 0.030 (0.005) 1.73 (0.79) 0.089 0.134
Mercury ‘ — . —| 0.023(0.015)° 0.188 (0.065) <0.001 <0.001
Nickel 0.133 (0.188) 0.023| —— - 0.087 0.022|
Zinc 60.30 (0.701) 5.04 — 42.4(11.4) 4,683 5.798] .
|Organics (ng/g) : -
Sum PCB*® 122.89 23.84 <20 <0.08 46.83 102.58
Sum PAHs’ 19.37 (2.55) 3.79 <12 — 2.832 . 21185
1 mean from 3 individual fish

2 mean from three sites, each site a composite of 24 or 25 individual fish -

3 mean from five individual fish -

4 one individual fish

5 Methyl mercury

6 Sum of 18 individual PCB congeners (EPA), Aroclor 1254 (NOAA); or Total PCBs (ADL)

|

7 Sum of 19 (EPA) or 10 (NOAA) or 21 (ADL) individual PAHs
|

N slat

P g
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Table 7. Mean (and standard deviation) of tissue concentrations in fish and shelifish collected at the MBDS and the IWS

LOBSTER MUSCLE | MUSCLE TOMALLEY TOMALLEY | MUSCLE TOMALLEY
MEDS, n=3 '| MBDS, n=3"| MBDS, n=3' MBDS, n=3 ® . MBDS, n=3_ MBDS, n=3"
EPA, 1991 | EPA, 1991 EPA, 1991 EPA, 1991 NOAA, 1992 NOAA, 1992
(dry wt) (wet wt) (dry wt) (wet wt) (wet wt) (wet wt)
Metals (uglg) ' 4
Arsenic — — — — 4.288 (3.794) —
Cadmium 0.055 (.03) 0.011 111 (0.6)] 5.34 0.11 (0.06) 5.09 (1.38)
Chromium 0.29 (.09) 0.059 0.1 (0.02) 0.05 — —
Copper 108.93 (21.0) 21.82 111.2 (35.9) 538 — —
Lead 0.163 (.03) 0.033 0.057 (0.05)] _ 0.027 0.053 (0.054) 0.038 (0.06)
Methy mercury — —— — — 0.20 (0.05) —
Nickel 0.47 (.046) 0.095 0.47 (0.08) 0.23 — p—
Zinc 151.0 (3) 30.8 57.7 (11.7) 27.7 — —
Organics (ng/g)
Sum PCBs ® 49.79 (25.9) 10.151] 2359.9 (567.5) 1132.8 <100 623 (340)l
Sum PAHs * 81.4 (33.0) 13.666] 1186.5(335.1) 569.5 0.10(0.07) 1114 (1007)|

1 mean from 3 individual lobsters

2 mean from three sites, each site a composite of 15 or 20 individual lobsters
3 Sum of 18 PCB congeners (EPA) or Aroclor 1254 (NOAA) :

4 Sum of 19 (EPA) or 10 (NOAA) individual parent PAHs

MBDSTISS.XLS




Table 7. Mean (and standard deviation) of tissue concentrations in fish and shelifish collected at the MBDS and the (WS

QUAHOG

MBDS, n=1" |MBDS, n=1"

EPA, 1991 | EPA, 1891
(dry wt) (wet wt)

Metals (ug/g)
Cadmium 3.46 0.401
Chromium 1.26 0.146
Copper 486 5.63
Lead 5.8 0.673
Mercury — ——
Nickel 28.2 .3.271
Zinc 236 27.376
Organics (nglg)
Sum PCBs 2 6663 ' 7.72008
Sum PAHs® 279.18 32.38488
1 one individual

2 Sum of 18 PCB congeners (EPA) or Arocior 1254 (NOAA)

3 Sum of 19 (EPA) or 10 (NOAA) individual PAHs == this will be standardized

o
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Table 8. 1994 EPA sampling of MBDS for sediment chemistry

REFERENCE '| Q STATION1 (12-3) Q | STATION1-DUP| Q |STATION1 AVG| STATION2 (IWS)
COORDINATES 42 21.6'N, 70 25.1'W 42 25.5N, 70 354'W 42 25.5N, 70 35.89'W
TOC (%) 1.98 28 28 28 33
TOTAL SOLIDS (% wiw) 484 40.9 425 | 417 355
METALS (ug/g): _ : _
Arsenic , 10.8 o 10.7 13.5 121 144
Cadmium : 0.05 |U 0.07 (U 0.05 (U 0.08 © 0,08 (U
Chromium ' 59 |E 744 |E 88.9 [E 80.65 825 [E
Copper . 164 |E* 354 |E* 488 IE* 421 347 |E*
Lead , 30.6|E 575 |E 704 [E 63.95 59.7 |E
Mercury 0.12 |N 0.32 |N 0.27 |N 0205 | . 024 [N
Nickel : . 207 |E 20 |[E 25 |E 225 - 34 |E
Zinc . 74.5 [EN 90.4 |EN 115 |EN 102.7 110 |[EN
QUALIFIERS (Q)
U - Entered if the analyte was analyzed for but not detected, less than Instrument Detection Limit (IDL).
E - The reported value Is estimated because of the presence of interference. .’
* - Duplicate analysis not within control limits. [ |
N - Matrix spiked sample recovery not within control fimits. }
B - Entered if the reported value is less than the Contract Required Detection Limit (CRDL), but greater than the IDL
< - less than detection limit

MBDS_SED.XLS
n|slat



Table 8. 1994 EPA sampling of MBDS for sediment chemistry

REFERENCE |Q| STATION1(12-3) | Q |STATION1-DUP| Q |STATION1 AVG| STATION2(IWS) | Q
COORDINATES 42216N,7025.1W | |42 25.5N, 70 35.4W 42 255N, 70 35.9W
PAHSs (ug/kg): . \
Napthalene 29 |u 387 435 411 871
2-Methyinaphthalene 29 U 92 1268 109 130
4-Methyinaphthalene 20U 55 79 67 82
1,1-Biphenyl 20| 39 36 37.5 37lv
2,6-Dimethyinaphthalene 29 |u 61 66 63.5 4
|Acenaphthylene 29 |u 92 71 81.5 107
Acenaphthene 20 |u o7 | 140 118.5 7
2,3,5-Trimethylnaphthalene 20 |u 64 38 50 37
Fluorens - 29 |u 201 193 197 37|u
Phenanthrene 105 1466 1293 1379.5 760
Anthracene 29 |u 754 502 | 628 288
1-Methylphenanthrene 29 |u 276 193 234.5 160
{Fluoranthene 184 - 2808 2250 2529 2198
|Pyrene 168 2772 2369 2570.5 2210
Benz(a)anthracene 74 1605 1252 : 14285 1361
Ichrysene 101 1444 1113 1277 1184
Benzo(b)fiuoranthene 130 1563 1113 1338 1407
Benzo(k)fiuoranthene . 52 1127 979 1053 1047
Benzo(e)pyrene | 68 999 778 888.5 915
Benzo(a)pyrene 04 1686 1225 14555 1475
Perylene . 20(U 379 287 333 297
Indeno(1,2,3-cd)pyrene 74 848 666 757 827
|Dibenzo(a,h)anthracene 20U 196 156 176 200
|Benzo(g,h,))perylene 62 617 481 549 593
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Table 8. 1994 EPA sampling of MBDS for sediment chemistry

REFERENCE | Q| STATIONY(12-3) | Q |STATION1-DUP| Q |STATION1 AVG| STATION2(IWS) | Q
|COORDINATES 42216N,7025."W |  [42 25.5'N, 70 35.4W 42 255N, 70 35.9W
PCBs (ug/kg): ~ ’
BZ#8 1.7 (U 12 12 12 24 U
BZM8 M7V 29 29 29 24U
BZ#28 1.7V 67 71 69 6.7
BZ#44 17|V 33 35 34 35
BZ#S52 1.7 (U 29 29 29 42
BZ#58 1.7 [V 30 3| 30.5 9
BZ#01 1.7{u 20 24 22 17
BZ#105 1.7 |V 1 9.8 104 8.1
BZ#18 1.7 (U 20 19 19.5 14
BZ#126 15 |U 6.3 32 AT7S 52
BZ#128 15 (U 39 33 36 3
BZ#138 15U 20 12 16 14
B2#153 17U 17 13 15 18
BZ*170 15U 6.3 27 45 55
BZ#180 15 (U 9.3 54 7.35 12
- |BZM187 15U EX-R 1V 18U 2.85 23U
|Bz#19s 15U 39U 18 U 2.85 23U
BZ#208 15U 39U 1.9 2.9 23U
BZ#209 15 (U 39U 1.8 |U 2.85 23U
MBDS_SED.XLS . Page 3



Table 8. 1994 EPA sampling of MBDS for sediment chemistry
REFERENCE Q STATIONY (12-3) Q | STATION1-DUP| Q | STATIONT1 AVG| STATION2(IWS) | Q|
COORDINATES 42 21.6'N, 70 25.1W 42 25.5'N, 70 354'W 42 25.5N, 70 35.90W
Pesticides (ug/kg):
Hexachlorobenzene 17U 41U 18U 2.95 24 U
gamma-BHC 171U 41U 19U . 2.95 24 |U
Heptachior 1.7 |U 41U 191U 295 24 U
Aldrin 1.7 (U 4(U 1.9 (U 2.5 - 24U
Heptachlor Epoxide 17U 41U 19U 2.95 24 |U
alpha-Chlordane 17U 41U 18U 2.95 24 |U
gamma-Chiordane 1.7 |U 41U 19U 2.95 24 U
Technical chlordane 42 U 28 U 88 U 93 110 U
Endosulfan | 17U 41U 19U - 295 24 |U
24-00T 17U 41U 18U 295 24 U
4,4-DDT 151U 140 18 |U 70.9 231U
2.4-DDD 1.7 |U 9.6 8.5 9.05 39
4.4-DDD 171U 26 15 20.5 7.7
2,4-DDE R NALY) 41U 19 |U 2.95 24 |U
4,4-DDE 17U 6.7 5.1 59 3 '
trans-Nonachlor 1.7V " 41U 19 |U 2.95 33
Dieldrin 17U 41U 19 U 2.95 241U
Endrin 33U 79 U 37|V 5.8 47 U
Endosulfan il 33U 79 |U 37U 5.8 47 |V
Endosulfan sulfate 33ju 79U 37U 58 47 U
{Methoxychior 15U 39jU 18JU 28.5 23jU
Mirex - 15U 3.9|U 1.8|U 2.85 23|V
';oxaphene 170 |U 390 |U 350 jU 370 440 U
MBDS_SED.XLS
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“Jable 9. Sediment

i i ] | ] | 1 1 | L |
_ Metals
LOCATION DATA SOURCE DATE __ |ARSENIC [CADMIUM cnnomuu"“"“‘!m! Fmol‘msncuav‘lmm ZING [Total PCEs ® [Total DDTs * [Total PAHS |LMW PAHs* |HMW PAHs |
Reference Stations , — L |
Moan Ref, Stafions___|SAIC, 1994 1965-1987 58]  208] 683 78] 988
Niesn Ref. Stations __|SAIC, 1994 Jhme, 1989 1 7381 2| 8 235] 118 m!f TAS 65 nd 65
Mesn Ref, Stations __|SAIC, 1995 1989-1953 5.7 1.06 79.8 10.7) 48.7 0.421] 254} 90 1 2252 268 2090
1994 Ref, Station Im.e. 1995 (EPA) Sept, 1994 10.8] 0.03 59 164] 306 0.12]  20.7] 74.5 15.3] 5.4 1130 178 952
Disposal Site Stations
|Mean MBDS [SAIC, 1984 June, 1989 70 44 72 21| 127 1308 164 1144|
[Station 123 |SAIC, 1894 Jme, 1889 139 74] 110 047 18] 221 ndd] 8002 1500 6520}
|Station 12-3 SAIC, 1998 Sept, 1993 12 1.7 o5 Ml 7 0.101 28] 129 1 21600 6500° 15100]
IMBDS South Gardner and Pruefl, 1991 (EPA)® | May, 1991 0.54 35.7 16.7] 308 259] 727 23 4.1 1783 273 151]
IWS North Gardner and Pruefl, 1991 (EPA)” | May, 1981 0.38 40.8 184] 3.19] 262] 784 ¥ 1.1 324 68 258
Station 123 1995 (EPA) Seph, 1994 121 0.03 80.7 421 64 03 28] 102.7] 3181 1123 15950 281 'e:F" 'gm
WS LM&E, 1995 (EPA) Sept, 1954 144 0.03 92.5 34.7]_89.7 0.24] 314 110 1179 16.7 14614 2114 1
or jocal levels ’
NS&T National Mean [SAIC, 1994 1985-1980 110 35| 43| 0.17 34 140
NS&T National SAIC, 1994 1085-1509 230, 84] 89 049 69| 270
-~ Harbor Long etal, 1996 { voAA ) 1444 14804
T -
1 Sum of 18 or 19 congeners
2 Total PCEs
Sum of DDT, DDE and DDD
{4 'Sum of six 2 and 3 ring parent PAHs
S Napthalene and phenanthrene only
6 Phenantirens ooty |
i 7 Sum of nine, 4 and 5 ring parent PAHs only
| [8 Organics fevets extremely low, probable outfiers
MBDSCHEM.XLS




~Table 10. Bloaccumuiation in Macoma_(dry weight)

]
REFERENCE|_ 123 WS _
Station 1) ____ ___ |(Station2)| p_|  Signiticant
Average | Std Dev. | Qualifiers (2) | Average | Std Dev. | Quafifiers| A Std Dev. | Qualifiers | Vaiue | Differences (bc) |
[METALS (mg/kg): ) -
|Arsenic - ____ 35| 0.100 354] 0270 . 338| 0217 04719
|Cadmium 0.044| _0.005 [B 0.048]  0.004 [B 0.042| 0.008 [B 03444
[Chromium 0.348| 0.045 B 0462 0.039 0378 0.093 B 0.0383 [REF<123
[Copper 212 0084 | 3.04] 0344 218 0409 0.0008 |REF<123
[Lead — 208 0217 |E" 238 0.192 |E* - 1.68] 0.110 |E* 0.0002 [IWS<REF
|Mercury 0.032] _0.027 0.534] 1.100 0.02] _ 0.000 0.3746
Nickel _ 05] 0.039 |B 0.82] 0.5% |B ____0426] 00338 0.1637
FiZInc 1366) _0.770 |E 1442] 1266 [E 14.06] _1.309 [E 0.6062
‘(a)mdmﬁnantquaﬁﬂersamoggﬂteﬂve%nm ]
l@mmwamammm@mmm“@g@mnﬁmm for concentrations below detection fimits
(©)

.mmsmmmmmmmmmmonsoml
with nthene o

* - Dupficate analysis not within control limits. ]

N - Matrix spiked sample recovery not within control imits.
la;"'. n

Entered if the reported vaiue is fess than the Contract Required Detection Limit (CRDL)

MgmbrﬂmnﬂrelnstrumentDetaeﬁonUmlt(lDL).

F o
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Table 10. Bioaccumuiation in Macoma_ (dry wel

]
REFERENCE 123 WS
(Station 1) (Station 2) P Significan |
}k A Std Dev. | Qualifiers (8) | A Std Dev, | Qualifiers| A Std Dev. | Qualifiers | Value Differences (b,c)
PAHs —
Napthalene 148] 3.114 26.4| 2608 23| 7.969 0.0113 |REF<12-3
2-Methyinaphthalene 104 4.561 262| 2387 258| 15287 0.5085
1-Methyinaphthalene 64| 2104 [U 12[ . 1.000 U U 0.0007 |REF<12-3
1,1-Biphenyl v . U 73] 2950 |U 83| 7678 |U 06313
2 6-Dimethylnaphthalene 64| 2104 124] 6618 1] U 0.0629
1] 1] 1] 1] U U

Acenephthene U M 61] 219U 1] U 0.8363
[2.3.5-Trimethyinaphthalene U U 38] 37222 11.9] 11404 [U 0.0910 | _
Fluorene U 1] 186] 7.021 U U 0.0006 |REF<12-3
Phenanthrene 54| 6819 1582| 30.671 87A| 26.369 | 0.0001 |REF<12-3
Anthracene 1] 0] 81| 21.726 35| 11.937 0.0000 |REF<12-3, WS
1-Methylphenanthrene 66| 2535 U 38| 13435 166| 8.503 0.0006 |REF<123
Fluoranthene 61| 11.937 414 | 53.111 3014 67.300 0.0000 |REF<12-3, WS
Pyrene 108) 105.155 1105 | 191.068 |. 1057.8| 167.153 0.0000 |REF<12-3, WS
|Benz(a)anthracene 18] 5657 348 | 43.338 3258 73.053 0.0000 |REF<123, WS __|
Chrysene 218 5588 224 | 25.733 211.8] 32455 0.0000 |REF<12-3, WS
Elom(b)ﬂmnﬂnne 48| 10.700 283 | 65.930 443| 116.780 0.0000 |REF<12-3, WS __|
Benzo{K)fiuoranthene
[Benzo(e)pyrene @ 98.8] 172.881 193 | 27A68 2186| 59.589 0.1950
Benzo(a)pyrene 93| 168.287 147 | 32.784 2754 86.869 0.0608
Emem 48.8| 80.627 28| 6.689 65A] 17.644 0.6508

] ne 60| 04.525 48| 12.239 74A] 24141 0.7612
@nmer:zo(i*z"'aa,mafmhraeemEL e 1) 1] 15.7] 6.140 203 7.887 0.0048 |REF<12-3, WS
|Benzo(g,h.) : 93.8| 167.411 147] 7.068 59.8| 15.991 0.5315

MBDS_BIOXLS
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Table 10. Bioaccumutation in Macoma (dry weight)
[ B
REFERENCE 123 WS —
(Station 1) (Station 2) P Significant
Average | Std Dev. | Quaiifiers (a)| A Std Dev. | Qualifiers | A Std Dev. | Qualifiers | Value | Differences (bc)

363|_ 2.141 202| 85.849 5.76| 24608 0.0000 |REF<12-3
16[__0.562 250| 168.671 26| 0.735 0.0021 [REF<i23

38| 0534 1428| 707.050 11.5] _ 3.841 0.0001 |[REF<123

U U 212[ 139.714 21| 0.731 0.0017 |REF<12-3
296] 0937 | 650| 367219 102| 2877 0.0005 |REF<12-3
182[ 0.694 626| 276460 13| 2550 0.0001 |REF<12-3

U U 111.8| 85912 2633|2043 0.0057 |[REF<123
192| 0614 348{ 164.693 11.88]  1.781 0.0001 |REF<12-3
183 1.005 128.6] 56.153 528] 1.167 0.0001 |REF<12-3
2.72| 0887 292] 133.116 11A4] 1752 0.0001 |REF<i2-3

1] U U U 645 12047 U 03737 |

] U u___ o 5.08| 3.897 0.0101 [REF<12-3
482 1934 214 40373 272| 0445 0.0000 [REF<12-3
342] 1,050 1636| 76.778 138] 2074 0.0001 |REF<123

0 U ] ] 2568|2267 omw"i‘nem‘z-a
155 _0.887 |U 1 U 532 1.057 0.0002 |REF<i2-3, WS
132| 0375 1 1] 11.98] 12.337 0.1058"

1] U 1] U ] 1]

U U U U U —1u

1 U 1] U ] U

i
MBDS_BIOXLS Sheett, Page 3



Table 10, Bicaccumuiation in Macoma (dry weight)
REFEREN 123 WS ) —
o (Station 1) (Station 2) P __ Significant
Average | Std Dev. | Qualifiers (2) | A Std Dev. | Qualifiers | Average | Std Dev.| Qualifiers| Value | Differences (bc).
Mddas(uglkg): : i —
Hexachlorobenzens 103 0994 (U ] __|U 1] U 0.0011 |REF<123
C —_0.79] 0270 10.83| 14.685 [U 1] ] 0.1557
Heptachior u U 40.4| 36205 3258] 6.005]U 0.0204 |REF<123
Aldrin u U u 1] V] U
lHaptachlorEpo:dde u u ] U U ]
|aipha-Chiordane 1] ] 128 | 95.934 150 0543 0.0044 |REF<12-3
ane ] U u U U ]
Technical chiordane U U ] 1] U U
Endosuffan | 1 U u U 1532 0.754 0.0870
DT 1 U u 1 U U
; U U u U U U
24-DDD U U ] U 1495] 2020 |U 0.0020 |REF<123
U U 332| 126372 17.6] _4.980 0.0000 [REF<12-3
2A-DDE v u 1132| 50222 282| 0421 0.0003 [REF<12-3
4 A-DDE 0| _6.751 130.8] 70.080 7.26] _1.887 0.0002 |REF<12-3
{trans-Nonachior U U U U U U
Dieldrin 0| 2666 142 | 133.628 6.272| 3.568 0.0222 |REF<123
Endrin u U U U U U
Endosuffan 1l u U 20.3| 31665 U u ] 0.0511
Endosulfan sulfate U U u U U ]
Methoxychior U [U Ul [u U ]
Mirex ] U u U 1 U
Toxaphene u U U] U u U
MBDS_BIOXLS Sheet!, Page 4
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Table 11. Bi

in dry welght)
REFERENCE| 123 ws
(Station 1) —__|(Station 2) —_ | p | Significant
A Std Dev. | Gualifiors (a) | Average | Std Dev.| Quaiifiers| Average | Std Dev.| Qualifiers| Vaiue | Differences (b, )
METALS (mg/kg): _*
Arsenic 286] 0.1452 |E 266| 0.195 |E 264] 0207 |E 0.1610
Cadmium 0.06] 0017 |B 0.058] 0.004 |B 0.058{ 0.004 |B 0.9431
Chromium 0.152| 0.019 |B 0.168] 0.016 |8 0.148( 0.013 |8 0.1684
Copper 1.68] 0408 [E 1.96] 0.085 |E 166{ 0.114 |E 0.1421
Lead 0.5 0.058 0.506{ 0.040 0.354] 0.473 0.0773
Mercury 0032  0.004 0.038] 0.005 0.044!  0.005 0.0097 |REF<IWS
M 0542 0061 B 0476/ 0.034 |B 0.398] 0.029 |B 0.0008 |REF<IWS
Zinc 16.04] 6280 |EN" 33.98 7.257 EN* 29.22] 13,420 JEN* 0.0301 |REF<12-3
I@)Pmdorﬁnam«zuanﬁers among the five replicates, If any
Means, standard deviations and statistical differences wers caicutated using one half detection {imits for concentrations below detection fimits

(c)DmdbsshﬁonsdgplﬁeanﬂydiﬂemﬂﬁomﬂnRefemsﬂﬂmatﬂmOOSObwl
with nthene

- Duplicate analysis not within control fimfts. 1

N - Matrix sample recovery not within control limits.
B EntemdﬁmmnedvamtslessmanmmRegulmdDMmUmn(CRm.)

but greater than the Ins%mmenthrdionlJmﬂQDf)

MBDS_BIOXLS
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Table 11, Bioaccumulation in Nerels (dry wel
REFERENCE ' 123 1 WS
. (Station 1) (Station 2) p | Significant
A Std Dev. | Qualifiers ()| A Std Dev. | Qualifiers| A Std Dev. | Qualifiers | Vaiue | Differences (b, ¢

PAHs : . , :

tene 29.1| 28.732 162 3271 728| 49.717 0.0442
2-Methyinaphthalene 225| 13.768 184 3.507 17.2] 11432 0.7127
1-Methyinaphthalene 114] 5206 |V 82| 3.194 U 10.1] 5477 |U 0.6184
1,1-Biphenyl ' Ui’ U u u 18.2] 12276 0.0523
2 6-Dimethyinaphthalene - U U U U u U
Acenaphthylene ) u U U U u
Acenaphthene U u 82| 3.194 |U U U 0.9294
2.3,5-Trimethyinaphthalene U U U U U U
Fluorens 95| 5123 |U U U u 04500
Phenanthrene 18] 10274 308| 2966 31.8] 11.713 0.1473
Anthracene u U 118 8843 U U u 0.5817
1-Methyiphenanthrene U U U U u U
Fluoranthens 99| 5962V 242]  9.421 33.8| 28613 0.1412
Pyrens 204| 7.958 3.6 8.081 106.6! 40470 0.0004 |REF<12-3, WS
|Benz(a)anthracene . VU U 8] 2828 |U u uy_ 0.9380
Chrysene U ] 28.8] 4438 412] 9.808 0.0000 [REF<12-3, WS
Benzo(b)fiuoranthene 95 5123 |V 26.8| 7.987 328| 10.663 0.0021 |REF<12-3, WS

. IBenzo(K)fiuoranthene (d) : :

o) 1] u 148 3.834 U 254| 9209 0.0016 |REF<IWS

A v U 12| 8.701. 18.7] 12122 0.0949
Perylene 10.3] 6.815|U 82| 3.194 |U 124] 9958 |U 0.6635
indeno(1,2,3-cd)pyrene ) U [§) U 1) U
Fllbenzo(a.h)anﬂmeene 1] U ¥ U 1] u
|Benzo{g.h.)perylens ' U U u U U U

MBDS_BIOXLS ’ Sheet2, Page 2



Tabie 19, Bioaccumulation In Nereis (dry wel
REFERENCE| 123 WS ’
(Station 1) {Station 2) ) Significant
Ave Std Dev. | Qualifiers () | A Std Dev. | Quaiifiers | A Std Dov. | Gualifiers | Value | Differences (b, ¢)

1 U U U 172| 02382 [U 0.0508

U U 13.6]__1817 0 1u 0.0000 |REF<12-3
207] 0931 [U 1298|2480 848 1062 0.0000 |REF<12-3, WS

U U 442)__1.165 U |0 0.0000 |REF<12-3
749] 0621 |U 356] 3200 908] 0642 0.0000 |[REF<12-3, WS

U U 342| 5541 176] 1817 0.0000 |[REF<12-3, WS

U U 4.84]_3.087 3.17] 2832 |U 02210

U U 18] 5.148 97| 1292 00000 [REF<12-3, WS

0 1] 1268|1673 44| 2.732 0.0000 |[REF<12-3, WS _

U U T1.78]__1.841 6.7] 15698 0.0000 |[REF<123, WS
224] 0429 [U 0 1] B.14] 6334 [U 0.3241

U U 736] 1258 527]_ 2910 0.0020 [REF<12-3, WS
478] 2618 29| _8.803 378 14.167 0.0005 |[REF<12-3, WS
823| 3453 15.93| 20591 [U 38.6] _ 7.701 00075 [REFWS______|

U U 7.38]_ 1.040 9.18] 28625 0.0001 [REF<12-3, WS
234| 0612 |U 148 3647 178]__4970 0.0000 |REF<12-3, WS
254]_1.027 [U 11]__1.838 18.8] 7918 0.0006 |REF<12-3, WS

U U U 0 U U

U U U U 407| 1362 |U 00018 |REF<IWS

U U U 0 3.67] 1338 |U 0.0070 |REF<IWS

MBDS_BIOXLS Sheet2, Page 3



Tabie 11. Bloaccumulation in Nereis (dry weight)
REFEREN 12-3 ws
(Station 1) (Station 2) p __Significant
Average | Std Dev. Qualifiers (a) { Average | Std Dev. Qualifiers| Average | Std Dev. Qualifiers | Value | Differences (b, ¢
Pesticides ] v '

1.88] 1.567 |U ] 1] U u 05311 |
U U 258 1.043 1) ) 0.0259 |REF<12-3

162] 1435V 284] 1379 U U 0.1357
1] U U U u U
U ) 368| 0398 U U 0.0063 |REF<12-3
U ] 88| 0458 401] 2.088 0.0002 |REF<12-3
U U U U U - U
7] U U () U U
U U 3.88] 1.787 198 0243 [U 0.0243
[ U U U U U

528] 3311 U U U U 0.0744
1] V) 552 4125 439] 3217 0.2146
U [ 1592] 8.083 U U 0.0005 |REF<12-3
U (V) 5 2.281 234 0484 |U -10.0092 |REF<12-3
(1) (1) 7.72) 1.003 238] 0463 |V 0.0000 |REF<12-3
U U U U 492| 3.400 0.0331
U ) 0982 1.184 504 0799 0.0000 |REF<12-3, WS
U U 1] U U U :
U V) U -|U U U
1] U 442] 1923 U U U 0.5022
U ) 1) 1) [J) U
U U 1) U V) U
1) U U] U 1) u.

MBDS_BIOXLS Sheet2, Page 4

e



rchaetes collected at MBDS

»”

\;,,,

Table 12 iange of tissue concentrations (dry welght) in pol
Nephtys Nephtys Nephtys Nephtys Nerels
Reference Reference | Disposal mound | Off disposal mound | Bloaccumulation test
1990 1985 - 1987 1986 - 1986 1985 - 1986 (See Table 11)

ADL, 1990 | Hubbard, 1988 | Hubbard, 1988 Hubbard, 1988 M&E, 1994
METALS {mg/kg)
Arsenic nd'-43 6.23-89.7 18.9-19.7 31 2.64-286
Cadmium 0.45-0.70 0.68-1.12 0.63-0.97 0.67-0.78 0.04 - 0.06
Chromium 0.51-1.17 0.64 - 0.66 0.78 - 1.39 0.65 0.14-0.17
Copper 51-12.3 6.30-134 7.3-15.7 7.18-14.1 1.66-1.96
Lead 23-4.1 384-46 3.27-6.08 469-9.6 0.35 - 0.51
Mercury 0.037 - 0.068 .nd-0.07 nd - 0.08 nd - 0.03 0.03-0.04
Nickel 2.3-38] - - - 0.39-0.54
Zinc 121-252 177 - 223 181-216 233 16.04 - 33.98
Total PCBs (mg/kg) 0.026 - 0.17 0.15-0.475 0.70-2.5 0.43-1.05 0.02 - 0.23*
Sum DDTs (mg/kg) 0.001 - 0.011 0.02-0.03 - - 0.005 - 0.034
PAHS (ug/kg)

.[Fiuorene nd 10.9- 11.0 25 nd-17.5] . nd-9.5
Phenanthrene 7.1-20 375-64.2 614 nd - 42.6 18-31.8
Anthracene nd-19 42-224 114.6 33.7-91.3 nd-11.8
Fluoranthene 19-49 448-51.9 408.3 136.7 - 139.6 9.9-338
Pyrene v 24-71 58.1 - 50.5 '365.2 158.3 - 327.0 204 - 106.6
Benz(a)anthracen 4.1-15 nd-118.4° 1089.6° nd-1192.7 nd
Chrysene 14 -29 _ - - - nd - 53
Benzo(b and Kk)fluoranthene 52-32 nd-9.9 35.7 nd-41.7 9.5-32.8
Benzo(a)pyrene | 19-59 nd - 53.8 261.9 nd - 394.5 nd-18.7
Indeno(1,2,3-cd)pyrene nd-9.5 nd ‘'nd - 65.7 nd nd
Benzo(g,h,i)perylene 10-34 " nd 93.4 nd-77.0 nd
Dibenzo(a,h)anthracene nd nd nd nd nd

|
1 nd = not detected
2 Sum of measured PCB congeners
3 Benz(a)anthracene and Chrysene
MBDSPOLY.XLS
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Table 13. MBDS Reference Stations

STATION _ |LATITUDE '|LONGITUDE ! LOCATION DEPTH (M)| DATES SAMPLED
MUD-REF (18-17)| 42247 70328 |1.2 nmi SE from MBAbuoy | . 80 1085 - 1992
FG-23 42228 70344 |2.5 nmi S from MBA buoy 85 1987 - 1992
SE 42 20.0 7028.0 |6.8 nmi SE from MBA buoy 90 1987 - 1992
REF-A 42227 7030.3 _ |3.9 nmi SE from MBA buoy 90 1988 - 1994
1994 REF 42216 7030.3  |7.6 nmi SE from MBA buoy 80 1994

1 Decimal degrees

nlslab

MBDS_REF.XLS




Xl. APPENDIX A -- LIBRARIES WHICH RECEIVE DAMOS TECHNICAL REPORTS

BOSTON UNIVERSITY LIBRARY
CAMBRIDGE MA 02138

GEORGE PERKINS MARSH INSTITUTE LIBRARY

- CLARK UNIVERSITY

WORCESTER MA 01610-1477

HARVARD UNIVERSITY LIBRARY
CAMBRIDGE MA 02138

HEALEY LIBRARY-STANDING ORDERS
UNIVERSITY OF MASSACHUSETTS
BOSTON HARVARD CAMPUS

BOSTON MA 02125-3393

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
CAMBRIDGE MA 02139

NORTHEASTERN UNIVERSITY LIBRARY
MARINE SCIENCE AND MARITIME
STUDIES CENTER

NAHANT MA 01808

SOUTHESTERN MASSACHUSETI'S UNIVERSITY LIBRARY
NORTH DARTMOUTH MA 02747

Massachusetts Bay Disposal Site Management Plan, Dec. 31, 1996
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